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LABOLL'S  ARITHMETIC 

"It  has  "been  suggested  "by  some 
Lincoln  authorities  that  Pike's  aritiimetic 
is  the  only  one  mentioned  as  having  been 
usee  "by  the  President  in  his  primary 
education. 

"Buried  in  the  great  mass  of 
eulogies  prepared  at  the  time  of  Lincoln' s 
assassination  is^one  delivered  "before 
the  New  England  History  Genealogical 
Society  at  Boston  on  May  3,  1855,  "by 
Elias  Mason.  In  his  very  interesting  and 
reliable  hiographical  sketch  of  the 
martyred  president  he  states  that;  'It 
is  true  that  young  Lincoln  in  his  "buck- 
skin clothes  and  raccoon- skin  cap  did 
pick  up  a  little  of  Dohell's  arithmetic.' 

A  typographical  error  has 
evidently  "been  made  here  in  the  spelling 
of  the  nameof  the  compiler  of  the  arith- 
metic as  the  author  of  the  first  American 
textbook  on  arithmetic  was  named  Nathan 
Laholl.  For  many  ye.-rs  in  the  latter 
part  of  the  eighteenth  century  this  was 
the  only  text  "book  on  mathematics  in 
America." 

Por  Dr.  Warren's  full  accoimt 
of  this  work  see  Lincoln  Lore  No.  67. 

H.  E.  Barker 
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ARITHMETICAL   TABLES,  l^ 


9.  Land,  or  Squaee  Measum. 

J 44  square  inches  make  1  square  fooi. 

9  square  feet,  I  square^ard. 

30|  square  yards,  or  >  ^  ^  ^^^ 

272i  square  feet,         ^  ^ 

40  square  rod*,  1  square  rood.  -^ 

4  square  roods,  I  square  acre. 

640  square  acres,  1  square  mile. 

10.  Solid  or  Cubic  Measure. 

1728  solid  inches  make  1  solid  foot. 

40  feet  of  round  timber,  or  >         ^  ^^^  ^^  ^^^^ 


cord  of  wood. 


50  feet  of  hewn  timber, 
128  solid  feet  or"8  feet  long, 
4  wide,  and  4  high. 
All  solids,  or  things  that  have  length,  breadth  and  depth, 
are  measured  by  this  measure.     N.  B.  The  wine  gaiion 
contains  231  solid  or  cubic  inches,  and  the   beer  gallon j 
282.     A  bushel  contains  2150,42  solid  inches. 


11. 

Time, 

60  seconds  [S.) 

mak 

e 

1  minute,  marfied 

S,  M. 

60  minutes, 
24  hours, 
7  days, 
4  weeks, 

1  hour, 
1  day, 
1  week, 
1  montii, 

h, 

d. 

'}rw. 

13  months,  1  day  and  6  houia,  1  Julian  year,         7jr. 

Thirty  days  hath  September'  April,  Juno,  and  Noveniber^ 
February  twenty-eight  alone,  all  the  rest  iiave  thirty-onr. 

N.  B.  In   bissexiile,  or  leap  year,  February   hath  29 
days. 

12.  Circular  Motion^ 

60  seconds  (")  make  I  minute,  ' 

60  minutes,  1  degree,  '' 

30  degrees,  1  sign,  \     ,S'. 

12  signs,  or  360  degrees,  the  whole  great  circle  of  the 
'iodiac. 

t 


^4  CHARACTERS. 

Explanation  of  Characters  used  in  this  Book. 


=  Equal  to,  as  12d,  ^  Is.  signifies  that  12  pence  are 
equal  to  1  shilling. 

■^  More,  the  sign  of  addition,  as  5 -f  7=12,  signifies 
that  5  and  7  added  together,  are  equal  to  12. 

^  Minus,  or  less,  the  sign  of  subtraction,  as  6 — 2r;=4, 
signifies  that  2  subtracted  from  6,  leaves  4. 

X  Multiply,  or  ivith,  the  sign  of  Muhiplication ;  as 
4X3  =  12;  signifies  that  4  multiplied  by  3,  is  equal  to 
12. 

-T-  The  sign  of  Division ;  as  8-t-2=4,  signifies  that  5 
divided  by  2,  is  equal  to  4  j  or  thus,  |=4,  each  of 
which  signif}?  the  same  thing. 

:  :  Four  points  set  in  the  middle  of  four  numbers,  denote 
them  to  be  proportional  to  one  another,  by  the  rule 
of  three  ;  as  2  :  4  :  ;  8  :  16  5  that  is,  as  2  to  4,  so  is  8 
to  16. 

v^  Prefixed  to  any  number,  supposes  that  the  square  root 
of  that  number  is  required. 

^  Prefixed  to  any  number,  supposes  the  cube  root  of  that 
number  is  required. 

4/  Denotes  the  biquadrate  root,  or  fourth  power,  &c. 


ARITHMETIC. 

ArITFLMETIC  is  the  art  of  coinputing  by  numbers^ 
and  lias  fiv.^  principal  rules  for  its  operation,  viz.  Nume- 
ration, Addition,  Subtraction,  Multiplication,  and  Divi- 
sion. 

NO!  E  RATION. 

Numeration  is  the  art  of  numberinj^.  It  teaches  to 
"xpress  the  value  of  any  proposed  number  by  the  follow- 
ing characters,  or  figures  : 

1,  2,  3,  4,  5,  G,  7,  8,  9,  0 — or  cypher. 

Besides  the  simple  value  of  figures,  each  has  a  local 
value,  whiclj  depends  upon  the  place  it  stands  in,  viz. 
any  figure  in  the  place  of  units,  represents  only  ita  sim- 
ple valne,"^  or  so  many  ones,  but  iii   the  second  place,  or 

.      ...  A 'ifc  ,. .  ■      ..      ,  , .—  ,-.,     .   . 

Note. — Altliough  a  cypher  stjindJni^  alone  sigp.ilics  iiclllng-  . 
y^t  when  it  is  ]i!:;ced  on  the  rig-lit  liund  of  figures,  It  increajc-. 
ilieir  value  in  a  tenfold  praportion,  by  throwing-  thtni  into  li:g-iie.- 
places.  Tims  2  with  a  cypher  annexed  to  it,  becomes  20,  twenty, 
and  With  two  cyphers,  tlius,  200,  two  htmdred. 

2.  '\Vhen  numbers  consisting  of  many  fig'ures,  are  g-lven  to  be 
read,  it  v/ill  be  found  ecnvenient  to  divide  them  into  as  manv 
])criods  as  we  can,  of  six  figures  each,  reckoning  from  the  riglit 
hand  towards  ti;e  left,  c.dl.ug'  the  first  the  period  of  units,  the 
second  tliat  of  millions,  the  "third  bJiions,  the  fourth  trililonp, 
kc.  as  in  the  following  number : 

3073625462    739012. 5    06792 
A.  ^Period    of  13.    Period  of    \2.  Period   of     I    1.    Period   of 

Trillions.         \        Biitiams.        \       •Millions.         \  Uviia. 

S073  I        625462        j         789012        (  5Ui>792 

The  foregoing  number  is  reatj  tlnis—EIglit   thousand  arul  se- 
vcntv-thrce  trillions  ;  six  huiv-'^'ecl  and  twenty-five  tJiousand    four 
hundred  and  sixty-two  Kr^-ons  ;  seven  liur.dred  and  eighty-nme 
tliousHud  and  twelve   /'/^^"^  i  nve   hundred    and  six  thousand 
seven  hundred  ar^'   '"-O-tno.  '  -> 

TriUior^  :  7'"^^"^^^  ^^'^bor.s  r,f  millions. 

,.,      -^-^  ior  mduons  af  u^illlon.  of  millior.  of  mUlfons, 


i  6  NCfMERATION. 

place  of  tens,  it  becomes  so  many  tens,  or  {(^.n  times  it;? 
simple  value,  and  in  the  third  place,  or  place  of  hundreds. 
It  becomes  an  hundred  times  its  simple  value,  and  soon, 
as  in  the  following 

TABLE : 


1    -  One. 

1    -  Twenty-on^, 

1    -  Three  hundred  twenty-oiap. 

1    -  Four  thousand  321. 

1    -  Fifty-fonr  thousand  321. 

1    -  654  thousand  321. 

1-7  million  6'j4  thousand  321, 

1    -  87  million  654  thousand  321. 

I    -  987  million  654  thousand  321. 

9-123  million  456  thousand  789. 

8    -  987  million  654  thousand  34^. 

To- know  the  value  of  any  number  of  figure?. 

RULE. 

^.  Numerate  from  the  right  to  the  left  hand,  each  fig- 
ure in  its  proper  place,  by  saying,  units,  tens,  hundreds, 
&c.  as  in  the  Numeration  Table. 

2.  To  the  simple  value  of  each  figure,  join  the  name  of 
Hs  place,  beginning  at  the  left  hand,  and  reading  to  the 
right. 

EXAMPL^V 

Read  the  following  ^^^fxi^, 
•365,  Three  hundred  and  sixty-five.    ^.^ 
V  61     Five  thousand  four  hundred  -f  ^^ 
rjsl    One  thousand  two  hundred  and    m?>^   ^.^^ 
510^6    Fifty-fonr  thousand  and  tweniy-six. 


o 

o 

5 

jn 

n 

I'll 

: :  ^^ 

• 
1 

1 

1 
1 

2 

, 

'      r      1 

' 

3 

2 

t 

4 

3 

9 

• 

'    •    '    5 

4 

3 

2 

, 

''65 

4 

3 

2 

'765 

4 

3 

2 

8  7  6  5 

4 

3 

2 

9 

8  7  6  5 

4 

3 

2 

I 

2  3  4  5  6  7 

8 

9  8  7  6  5 

4 

3 

4 

1, 


I 


SIMPLE    ADDITION. 

I23iblf  One  linnJred  and  Iwenty-lhree  thousand  fo 
hundred  and  sixty-one. 

46G6240,  Four  millions,  six  hundred  and  sixty-six  th 
sand  two  hundred  and  forty. 

Note. — For  convenience  in  reading  larg^e  numbers^ 
they  may  be  divided  into  periods  of  three  figures  each. 
a»  follows : 

987,  Nine  hundred  and  eighty-seven.  jl 

987  000,  Nine  hundred  and  eighty-seven  thousancflf 

987  000  000,  Nine  hundred  and  eighty-seven  million. 

987  654  321,  Nine    hundred   and    eighty-seven    million, 

six    hundred   and  fifty-four   thousand, 

three  hundred  and  twenty-one. 


To  nvnte  mmiders* 


4 


RULE. 

Begin  on  tlie  right  hand,  write  units  in  the  units  place 
tens  in  thts  tens  place,  hundreds  in  the  hinidreds  place^ 
and  so  on,  towards  the  left  hand,  writin<]j  ench  figure  ac 
cording  ta  its  proper  value  in  numeralion;  taking  can 
to  supply  those  places  of  the  natural  order  with  cypher 
■which  are  omitted  in  the  question,       «.^ 

EXAMPLES. 

Write  dawn  In  proper  figures  the  following  numbers 
Thirty-six. 

Two  hundred  and  seventy -nine. 
Thirty-seven  thousand,  five  hundred  and  fourteen. 
Nine  millions,  seventy-two  thousand  and  two  hundred 
Eight  hundred  millions,  forty-four  thousand  and  fif 
Sve. 


SIMPLE  ADDITION,  S 

Is  putting  together  several  smaller  numbers,  of  the  samt 
denomination,  into  one  larger,  equal  to  the  whole  o! 
sum  total;  as  4  dollars  and  six.  dollars  in  one  inm  i^  m 
dollars*  ■ 


^■^  SIMPLE    ADDITION 

RULE. 

Having  placed  units  under  units,  tens  under  tens,  Re- 
draw a  line  underneath,  and  begin  with  the  units;  after 
adding  up  every  figure  in  that  column,  consider  how  ma- 
ny tens  are  contained  in  their  sum  ;  set  down  the  remain- 
der under  the  units,  and  carry  so  many  as  you  have  tens, 
to  the  next  column  of  tens;  proceed  in  the  same  manner 
through  every  column,  or  row,  and  set  down  the  wholo 
amount  of  the  last  row. 


EXAMPLES^ 

(1-) 

(2.) 

(3.) 

(40 

TO     to 
en     t/1 

1        . 

z:  "c3 

Thou 
Thou 

sands. 

reds* 

» 

in    CO 

■"O    CO    w 

=  "O     Cfl    iS 

U-   ^      3   -^      M      W 

.    a  .n 

c    S  . « 

o  c  c.r: 

o    o    o    C    =."5 

<y  a 

3    0)    G 

-C    3   o    = 

.    .  -a  =5  o)  s5 

^;S 

SHU 

UXHKHD 

4  2 

4  1  4 

17  5  6 

5  5  2  6  2  1 

5  3 

2  9  1 

0  4  3  2 

3  4  6  9  7  7 

5  2 

8  5  1 

9  4  7  8 

4  13  3  3  9 

l^'S 

15  2 

16  6  6 

3  2  10  12 

8  9 

6  9  8 

r  4  2  2 

8  7  6  5  4  3 

(5.) 

(6.) 

(7.)    . 

3  14  8  5 

6 

4  17  9 

3  7  14  5 

§7237 

2 

5  7  12 

5  I  7  I  4 

4  2  7  19 

8 

4  19  4 

6  0  8  4  5: 

9  7  14  5 

3 

2  5  16 

3  7  8  5  7 

3  2  8  5  1 

7 

14  3  2^ 

6  17  8  4{ 

14  5  7  2 

3  2  7  19 

5  2  10  1 

II      i-  ■   1 

SIMPLE    ADDITION". 


19 


(8.) 

4  2  7 
8 
2 
4 
7 
4 
8 


(9.) 
4  12 
7  1 

1  4 

3  2 

4  3 
7  2 

5  1 


(10.) 
!  6  3 
'  1 

;  4 
1 

0 

1 

1 


(11.) 

4  2  3  17  8  2 

0  6  10 

4 '2  7  9 

14  5  7 
4  12  3 

3  6  0  5 

0  9  3  8 


4  2  1 

i  0  0 

6  2  3 

0  0  0 

0  4  1 

6  7  8 


S  7   1 

5  1  1 

1  9 


(12.) 

4  5  6  8  7 

0  4  2  2  9 

6  0  3  7  2 
4  0  7  3  4 

7  0  15  5 
3  6  0  2  3 

19  5  0 


■ 


(14.) 

2  5  9  0 

3  4  0  0  4 

5  4  0  4  4  .5  :.* 

3  7  0  5  5  3  2  0 

4  0  5  2  17  4 

40647  6  26  'J 

2  0  6  8  5  9  1 


IC?'  To  pTj6ve  AdilPon,  begin  at  the  top  of  the  sum^ 
and  reckon  the  figures  downwards  in  the  same  manner  as 
the}'  were  added  upwards,  and  if  it  be  right,  this  sum  to- 
tal will  be  equal  to  the  first :  Or  cut  off  the  upper  line  of 
figures,  and  find  the  amount  of  the  rest ;  then  if  the  amount 
and  upper  line,  when  added,  be  equal  to  the  total,  thfi? 
vvork  is  supposed  to  be  right. 
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20  S13irLE    ADDITIO!?. 

2.  There  is  another  method  of  proof,  as  follows  : — 
Reject  or  cast  out  the  nines  in  each       example. 
row  or  sum  of  figures,  and  set  down  the     3  7  8  2 
remainders,  each  directly  even  with  the     5  7  6.  6 
figures  in  its  row ;  find  the  sum  of  these     8  7  5  5 

remainders  ;  then  if  the  excess  of  nines    

in  the  sum  found  as  before,  is  equal  to  the  18  3  0  3 

excess  of  nines  in  the  sura  total,  the  work 

is  supposed  to  be  right. 

15.  Add  8635,  2194,  7421,  5063,  2196,  and  1245  to- 
gether. Ans.  26754. 

16.  Find    the  sum   of  3482,  783645,  318,  7530,  and 
9678045.  J72S.   10473020. 

17.  Find  the  sum  total  of  604,  4680,  98,  64,  and  54. 

Jus.  Fifty-five  hundred. 

18.  What  is  the  sum  total  of  24674,    16742,   34678, 
10467,  and   13439?  ^ws.  One  hundred  thousand. 

19.  Add  1021,  3489,  28763,  289,  and  6438  together. 

yins.  Forty  thousand. 

20.  What  is  \he  sum  total  of  the  following  number?:,  viz, 
2340,  1066,  3700,  and  4005  ?  Ans.  Ill  11. 

21.  What  is  the  sum  total  of  the  following  numbers,  viz. 
Nine  hundred  and  forty-seven, 

Seven  tlv>usand  six  hundred  and  five, 
Forty-five  thousand  six  hundred, 
Three  hundred  and  eles'en  thousand, 
h'me  millions,  and  twe»ity-fi%e. 
Fifty-two  millions,  and  nine  thousand  ? 

Answer i  61374177 


12.  Required  the  sum  of  the  followiuvr  ni^bers,  viz^. 
Five  hundred  and  sixty-eight. 
tiiXht  thousand  eight  hundred  nnd  five. 
Seventy  nif"^  tl»ousonu  si\  huidrcd, 
Ki.ic  hmidrediiud  eleven  thousand, 
Nine  miiiiows  aiid  twenty-six. 


Answer,  9999^99 


TEDERAL  MONEY.  21 

QUESTIONS. 

1.  What  number  of  dollars  are  in  six  ba^s^  confining 
each  37542  dollars?  ^/i5.  225252. 

2.  If  one  quarter  of  a  ship's  cargo  be  worth  eleven 
thousand  and  ninet3^-nine  dollars,  how  many  dollars  is  the 
whole  cargo  worth  ? 

jins.  44396  dols. 

3.  Money  was  first  made  of  gold  and  silver  at  Argos, 
flight  hundred  and  ninety-four  years  before  Christ;  how 
long  has  money  been  in  use  at  this  date,  1814  ? 

jins.  2708  years. 

4.  The  distance  from  Portland  in  t^^^  i  rovince  of 
Maine,  to  Boston,  is  125  miles;  frem  Boston  to  New- 
Haven,  162  miles;  from  thence  to  New- York,  88;  from 
thonce  to  Philadelphia,  95  ;  from  thence  to  Baltimore, 
102:  from  thence  to  Charleston,  South  Carolina,  7l6; 
and  from  thence  to  Savannah,  119  miles — What  is  the 
whole  distance  from  Portland  to  Savannah  ? 

^i2s.  1407  miles. 

5.  John,  Thomas,  and  Ilarr}",  after  countinf^  their 
prize  money,  Jqhji  had  one  thousand  three  hundred  and 
seventy-five  dollars;  Thomas  had  jusl  three  times  as  ma- 
ny as  John;  and  Harry  had  just  ak  many  as  John  and 
Thomas  both — Pray  how  many  dollars  had  Harry  ? 

^72.?.  5500  dollars. 


FEDLRAL  MONEY. 

JN  EXT  in  point  of  sirr>piicity,  and  the  nearest  allied  to 
whole  numbers,  is  the  coin  of  the  United  States,  or 
FEDERAL  MONEY. 
This  is  the  most  simple  and  easy  of  all  money — it  in- 
creases in  a  tenfold  proportion,  like  whole  numbers. 
10  mills,  (m.)  make       1  cent,  marked    -'. 
10  cents,  1  dime,  d, 

10  dimes,  1  dollar,  $. 

10  dollars  1   Eagle,  E. 

Dollar  is  the  money  unit ;  all  other  denominations  be^^ 
ing   valued   according   to    their  place   from  the  doll^^ 
place.     A  pf)int  or  conmia,  called  a  separatrix,  mr     ..^ 
placed  after  the  dollars  to  separate  them  from  th^         |H 


22  ADDITION    OP   FEDERAL   MONEr. 

dpnominalions ;  then  the  fi.  st  fio-ure  at  the  ricrht  of  this 
separatrix  is  dimes,  ihe  second  figure  cents,  and  the  thirA 
mihs.* 


ADDITION  OF  FEDERAL  MONEY, 
RULE. 

1.  P'ace  the  numbers  accordinf^  io  tlieir  value;  that  is, 
dollars  under  dollars,  climes  under  dimes,  cents  undev 
cents,  &c.  and  proceed  exactly  as  in  whole  iiumbers  ; 
then  place  the  separatrix  in  the  sum  total,  directly  under 
the  separating  points  above. 


EXAJIPLES. 

$' 

d.  c.  m. 

!g.     d.  c.  m. 

n$^ 

d.  e.  m. 

365, 

5  4  1 

439,     3  0  4 

la^, 

5  1  4 

487, 

0  6  0 

4l6,     3  9  0 

125, 

0  9  0 

l^^l, 

6  7  0 

168,     9  3  4 

200, 

9  0  9 

439, 

0-8  9 

239,     0  6  0 

304, 

0  0  6 

742, 

5  0  0 

143,     0  0  5 

IIJ, 

1  9  I 

2128, 

8  6  0 

• 

2.  When  accounts  are  kept  in  doMars  and  cents,  an4^ 
no  other  denominations  are  mentioned,  which  is  the  usu- 
al mode  in  common  reckoning,  then  the  two  first  fi'i:i>res  - 
at  the  right,  of  the  separatrix  or  point,  may  be  called  so 
many  cents  instead  of  dimes  and  cents ;  for  the  place  of 
dimes  is  only  the  ten*s  place  in  cents;  because  ten  cents 
make  a  dime ;  for  example,  48,  Jb,  forty-eight  dollars, 
seven  dimes  five  cents,  may  be  read  ibrty-eigfit  doliars- 
and  seventv-five  cents. 


*  It  may  be  observed  that  all  the  fig-ures  at  the  left  hand  of  the 
separatrix  are  doUat>^H  or  you  may  call  the  first  fig'ui'e  dollars, 
and  the  other  eag;Ies,  &c.  Thus  any  sum  of  this  money  may  In: 
read  differently,  elthct-  wholly  m  the  lowest  denomination,  or  part- 
ly in  the  hlg'her,  and  partly  in  the  lowest;  for  example,  21  54, 
may  be  either  read  3754  cents,  or  375  dimes  and  4  cents,  or  57 
dollars  5  dimes  and  i  oonts.  or  3  eagles,  7  dollars  5  dime  s  and'  4 
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If  the  cents  are  less  than  ten,  place  a  cyphf^r  in  the 
ten's  n:.ice,  or  place  c{  dimes.^ExampIe.  Write  down 
four  dollars  and  7  cents.     Thus,  S4,  07  cts. 

EXAMPLES. 

1.  Find  the  sum  of  304  dollars,  39  cents ;  291  dollar?^ 

9  cents ;  136  dollars,  99  cents  j  12  dollars  and  10  cents. 

f  304,  39 

Thnc         J  -91,  09 

^^"^'        i  136,  99 

I  •  12,  10 


Sum,  744,  )7  Seven   hundred  forty-four  dol- 
— — —      lars  and  fifty-seven  cents. 


(2.) 

(3.) 

(4.) 

§.  ds. 

S.  cts. 

$.        Cts. 

0,  99 

364,  ( 

30 

3287,  80 

0,  50 

21,  ; 

50 

1729,  19 

0,  25 

8,  . 

09 

4249,  99 

0,  75 

0,  ! 

99 

140,  01 

r 

(6.) 

(r.) 

s. 

cts. 

S.  cts. 

2468 

124, 

50 

,  16| 

1900 

9, 

07 

,  99 

246 

0, 

60 

,  86| 

146 

231, 

01 

»  17 

167 

0, 

75 

>  67'J- 

46 

24, 

00 

,  72* 

19 

^, 

44 

,  99 

8 

0, 

95 

,  09 

8.  What  is  tlie  sum  total  of  127  dols.  19  cents,  278 
^ols.  19  cents,  34  dols.  7  Cents,  5  dols.  10  cents,  nud  I 
doK  99  cents?  ^ns.  g446,  54  cts. 
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9.  What  is  the  sum  of  378  dels.  1  ct.  136  dels.  91  cts* 
344  dols.  8  cts.  and  365  dels.  ?  Ans.  gl224. 

10.  What  is  the  sura  of  46  cents,  52  cents,  92  cents 
and  10  cents  ?  Ans.  82. 

11.  What  is  the  sum  of  9  dimes,  8  dimes,  and  80  cents  ? 

Ans.  $21. 

12.  I  received  of  A  B  and  C  a  sum  of  money;  A 
paid  me  95  dols.  43  cts.  B  paid  me  just  three  limes  as 
much  as  A,  and  C  paid  me  just  as  much  as  A  and  B 
both  5  can  you  tell  me  how  much  money  C  paid  me  ? 

Ans.  $381,  7'^  cents. 

13.  There  is  an  excellent  well  built  ship  just  returned 
from  the  Indies.  The  ship  only  is  valued  at  12145  dols. 
86  cents  ;  and  one  quarter  of  her  cargo  is  worth  2541 1 
dols.  65  cents.  Pray  what  is  the  value  of  the  whole  ship 
and  cargo  ?  Ans.  $113792,  46  cts. 


A  TAILOR'S  BILL. 

Mr.  Jamc^  Paywellj 

To  Timothy  Taylor,  Dr. 

1814,                                             $.  cts.  g.  cte. 
April  15.    To  2i  yds.  of  Cloth,  at  6,  50  per  yd.     l6  25 

To  4  yds.  Shalloon,              75  3  00 

To  making  your  Coat,  2  50 

To  1  silk  Vest  Pattern,  4  10 

To  making  your  Vest,  1  50 

'  To  Silk,  Button^  &c.  for  Vest,  0  45 

If  1 1  rr- 

Sura,  18.27  80 


^CJ*  By  an  act  of  Congress,  all  the  accounts  of  the 
United  States,  the  salaries  of  all  officers,  the  revenues, 
&c.  are  to  be  reckoned  in  federal  money  ;  which  mode  of 
reckoning  is  so  simple,  easy  and  convenient,  that  it  will 
soon  Gorae  into  coraraoii  practice  throwghout  all  the  States. 


SIMPLE    SUBTRACTION- 

iLMPLE  SUBTRACTION. 


Subtraction  of  ichole  Number s, 

TeACHETH  to  take  a  less  number  from  a  greater,  ot^ 
the  same  denomination,  and  tliereby  shows  the  difiference, 
or  remainder  ;  as  4  dollars  subtracted  from  6  dollars,  the 
remainder  is  two  dollars. 

RULE. 

Place  the  least  number  under  the  greatest,  so  that  units 
may  stand  under  units,  tens  under  lens,  &c.  and  draw  a 
line  under  them. 

2.  Begin  at  the  right  hand,  and  take  each  figure  in  the 
lower  Hne  from  the  figure  above  it,  and  set  down  the  re- 
mainder. 

3.  If  the  lower  figure  is  greater  than  that  above  it, 
add  ten  to  the  upper  figure  ;  from  which  number  so  in- 
creased, take  the  lower  and  set  down  the  remainder,  car- 
rying one  to  the  next  lower  number,  with  which  proceed 
as  before,  and  so  on  till  the  whole  is  finislied. 

PROOF.  Add  tiie  remainder  to  the  least  number,  and 
if  the  sum  be  equal  to  the  greatest,  the  work  is  right. 

EXAMPLES. 

(!•)  (2.)  (3.) 

Greattst  number,  2468  62157  8796475 
Least  number,         1346     12148     1643489 

Difference,  '    ~~ 


Proof, 


(4.)         (5.)         (6.) 
From  41678839    918764520   6543216789© 
Take  31542999    91243806 


nem. 


iJ-MPLE    SUBTRACTION. 


(r.) 

(8.) 

From 

917144043605  . 

3562176255002 

Take 

40600832164 

1235271082165 

Rem. 


(9.)            (10.)  (11.)  (12.) 

From     1(K)000  2521665  200000  IO60O 

Take       65321  2(toO000  99999  1 

Diff.      "■' 


13.  From  360418,  take  293752.  Ans.  66666 

14.  From  765410,  take  34747-  Ans.  730663 

15.  From  341209,  take  198765.  Jns.  142444. 

16.  From  100046,  take  10009-  Ans.  90037. 

17.  From  2637804,  take  2376982.  Jns.  260822. 

18.  From  ninety  thousand,  five  hundred  and  forty-six, 
lake  forty-two  thousand,  one  hundred  and  nine. 

Ans.  48437. 

19.  From  fifty-four  thousand  and  tvvenly-six,  take  nine 
thousand  two  hundred  and  fifty-four.  Ans.  44772. 

20.  From  one  million,  take  nine  hundred  and  ninety- 
nine  thousand.  Ans.  One  thousand. 

21.  From  nine  hundred  and  eighty-seven  millions, 
lake  nine  hundred  and  eighty-seven  thousand. 

Ans.  986013000. 

22.  Subtract  one  from  a  million,  and  shew  the  remain- 
der. -4ns.  999999- 

QUESTIONS. 

1.  How  much  is  six  hundred  and  sixty-seven,  greater 
than  three  hundred  and  ninety-five  ?  Ajis.  272. 

2.  What  is  the  difference  between  twice  twenty-seven, 
and  three  times  forty- five  ?  Ans.  81. 

3.  liow  much  is'l200  greater  than  365  and  721  added 
together?  ^n-"^-  114. 

4.  From  New-London  to  Philadelphia  is  240  miles. 
Now  if  a  moJJ  should  travel  five  day-  from  New  London 
towards  Philadelphia,  at  the  rate  oV  59  niiles  each  day, 
how  fat*  would  he  then  be  from  Philadeipliia- 

Ans.  45  niiles. 
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J.  What  other  number  with  these  four,  viz.  21,  32,  16, 
and  12,  will  mnke  100  ?  Ans.  19. 

6.  A  wine  merchant  bought  721  pipes  cf  wine  for 
90^6  dollars,  and  sold  543  pipes  thereof  for  89049  dol- 
lars ;  how  many  pipes  has  he  remaining  or  unsold,  and 
what  do  they  stand  him  in  ? 

Ans,  17S' pipes  unsold,  and  they  stand  him  in  .$1797- 


SUBTRACTION  OF  FEDERAL  MONEY. 

RULE. 

Place  the  nombers  aocordii^  to  Iheir  value;  fh^t  L?, 
^o)brs  under  dolSars,  dimes  nnder  dimes,  cents  ujicIot 
cents,  &c.  and  subtract  as  in  ^>  hole  numbers. 

$.  d.cfiu 
From  45,  4  7  5 
Take  43,  4  S  5 


Reni.$l,  9  9  0  one  dollar,  nine  dimes,  and  Atac  ceoll 
or  one  dollar  and  BiDcty-nine  cents, 
$.    rf.c.  S'    d^cm.  $.    d.c.m. 

From  45,    74  46,    2  4  6  211,  J  1  O 

Take  13,    8  9  36,    1  6  4  1 11,  1  1  4 

Bern. 


s. 

cts. 

4Ii, 

24 

16, 

09 

g. 

ch. 

1901, 

08 

S64, 

09 

g.  S-  CtS,  $.  Ct8, 

Froni  4  2  8  4  4Ii,  24  960,  00 

Take  19  9  3  l6,  09  136,  41 

Rem. 


S.       its.  g.     ch.  ^.  cU. 

From  4106,  71  1901,  08  S65,  00 

Take    221,69  864,09  109,01 


11.  From  125  dollars,  take  9  dollars  9  cents.    • 

Ans.  Si  15,  91  cts. 
i2.  From  127  dollars  1  oent;  take  41  dollars  10  cents 

Ans.  S85, 91  cts. 


•^o  SiJH'LE    arULTIPLlCATION. 

13.  From  365  dollars  90  cents,  take  l68  dots.  9^  cents. 

Ans.  SI 96, 9 lets. 
'      i4.  From  249  dollars  45  cents,  take  180 dollars. 

Jns.  S69,  45  cts. 

15.  From  100  dollars,  take  45  cts.      Jns.  §99,  55  cts. 

16.  From  Jiinety  dollars  and  ten  cents,  take  forty  dol- 
lars and  nineteen  cents.  Jns.  g49,  91  cts. 

17'  From  forty-one  dollars  eight  cents,  take  one  dollar 
nine  cents.  Jns.  §39,  99  cts. 

18.  From  3  dols.  take  7  els.  Jns.  %2,  93  cts. 

19.  From  ninety-nine  dollars,  take  ninety-nine  cents. 

Jns.  S98, 1  ct. 
30.  Frofii  tvvenly  dols.  take  twenty  cents  and  one  mill. 

Jns.  Sl9j  79  cts.  9  mills. 
U,l.  From  three  dollars,  lake  one  hundred  and  ninety- 
-iiio  cents.  Ans  Si,  1  ct. 

n J.  From  20  dols.  take  1  dime.  Ans,  %19^  90  cts. 

23.  From  nine  dollars  and  ninety  cents,  take  ninety* 
^iiiO  dimes,  Ans.  0  remains. 

24.  Jack-s  prise  money  was  219  dollars,  and  Thomas 
received  just  twice  as  m«ch,  lacking  45  cents.  How 
much  money  did  Thomas  receive  }  Am,  S4S7,  55  cts. 

25.  Joe  Careless  received  prize  money  to  the  amount  of 
:000  dollars  ;  after  which  he  lays  out  411  dols.  41  cents 
for  a  span  of  fine  horses  ;  and  123  dollars  40  cents  for  a 
rold  watch  and  a  suit  o^  new  clothes  ;  besides  359  dols. 
and  50  cents  he  lost  in  gambling.  How  much  will  he 
have  \q{\  after  paying  his  landlord's  bill,  which  amounts 
^0  85  dols.  and  11  cents  ?  Ans.  S20,  58  cts. 


SIMPLE  MULTIPLICATION, 

i  EACHETfl  to  increase,  or  repeat  the  greater  of  two. 
■  lumbers  given,  as  often  as  there  are  ui^ts  in  the  less,  or 
aultipl3'in^  nnmber  ;  hence  it  performs  the  work  of  many 
iddilioiis  in  the  insist  com{>endious  manner. 

The  number  to  be  multiplied  is  called  the  multiplicand. 

The  number  you  multiply  by,  is  called  the  multiplier. 

The  number*  found  from  the  opetalion,  is  called  the 
>iod!!c!. 
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Note.     Both  multiplier   and  multiplicand  are  in  gene- 
ral called  factors,  or  terms. 

CASE  I. 
When  the  multiplier  is  not  more  than  twelve. 
RULE. 
Multiply  each  figure  in  the  multiplicand  by  the  multi- 
plier ;  carry  one  for  every  ten,  (as  in  addition  of  whoU^ 
numbers)  and  you  will  have  the  product  or  answer. 
PROOF.* 
Muhiply  the  multiplier  by  the  multiplicand. 

EXAMPLES. 

What  number  is  equal  to  3  times  365  ? 

Thus,     365  Multiplicand^ 
3  Multiplier^ 


Jns.  1095  product. 


Multiplicand 
Multiplier 

74635 
3 

5432 
4 

31 

2345              9075 
5                     6 

Product 

47094 
7 

046 
11 

71034 
8 

261              4320 

9       »      ao 

1432 

2240613 
12 

4684114 
12 

CASE  II. 

When  the  multiplier  consists  of  several  figures. 

RULE. 

The  multiplier  being  placed  under  the  multiplicand, 

units  under  units,  tens  under  tens,  &c.  multiply  by  each 

significant  figure  in  the  multiplier  separately,  placing  the 

first  figure  in  each  product  exactly  under  its  multiplier; 

*  Multiplication  may  also  be  proved  by  casting-  out  the  9'^  1^*5.. 
the  two  factors,  and  setting-  down  the  remainders  ;  then  multipl^^^ 
iiTg-  the  two  remainders  together ;  if  the  excess  of  9's  in  their  Pr4o' 
duct  is  equal  to  the  excess  of  9's  in  the  total  product,  the  w' q^* 
is  supposed  to  be  rig'hi.  loyo. 

3*  ^^4992^ 


30 
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then  add  the  several  products  toofether  in  the  same  orde? 
as  they  stand,  and  their  sum  will  be  the  total  product. 

EXAMPLES. 

What  number  is  equal  to  47  times  365  ? 

Multiplicand    3  6  5 
Multiplier  4  7 


34293 
74 

2  5  5  5 
14  6  0 

17  15  5  product 

Multiplicand,     37864 
Multiplier,              209 

47042 
91 

340776 

75728 

Product,          7913576 

2537682 

4280822 

-8253       25203 
826        4025 

2193       9876 
4072       9405 

6816978    101442075     8^29896    92883780- 

269181 
4629 

261986 

7638 

40634 
42068 

.1246038849     2001049068 

1709391112 

134092 
87362 

918273645 
1003245 

11714545304 

921253442978025 

tjrcd' 


14.  Multiply  760483  by  9152.         Ans.  6959940416. 

15.  What  is  the  total  product  of  7608  times  365432  ^ 

Jns,  2780206656. 
^,6.  What  number  is  equal  to  40003  times  4897685  ? 

.4ns,   195922093055*. 


SIMPLE   MULTlPLICATI«»i.  -^ '-^ 

CASE  III. 

When  there  are  cyphers  on  the  right  hand  of  filhcr  or 
both  of  the  factors,  neglect  those  cyphers  ;  then  i)lace  the 
significant  figures  under  one  another,  and  multiply  by 
them  only,  and  to  the  right  hand  of  the  product,  place  a* 
many  cyphers  as  were  omitted  in  both  the  factors. 

EXAMPLES. 

21200  31800  84600 

70  2&  34000 


1484000  1144800        2876400000 


35926000  82530 

3040  98260000 


1 092 1 5040000  8 1 09S97800000 


7065000x8700=61465500000 
749643000x695000=521001885000000 
360000  X  1200000=432000000000 
CASE  IV. 
When  the  multiplier  is  a  composite:  number,  that  is, 
when  it  is  produced  by  multiplying  any  two  numbers  iu 
the  table  together ;  multiply  first  by  one  of  those  fip^ures 
and  that  product  by  the  other ;  and  the  last  product  will 
be  the  total  required. 

EXAMPLES, 

Multiply  41364  by  35. 
7X5=^35.  7 


289548  Product  of  7 
5 


1447740  Product  of  35 

2.  Multiply  764131  by  48.  Ans.  36678288. 

3.  Multiply  342516  by  56.  Ans.  19180896. 

4.  Multiply  209402  by  72.  Ans,  15076944. 

5.  Multiply  91738     by  81.  Ans,  7430778. 

6.  Multiply  34462     by  108.  Ans.  3721896. 
r.  Multiply  615243  by  IA4:  Ans.  8859499?^ 
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CASE  V. 
To  multiply  by  10,  100,   1000,  &c.  annex  to  the  muF- 
tiplicand  all  the  cyphers  in  the  multiplier,  and  it  will  make 
the  product  required. 

EXAMPLES. 

1.  Multiply  365       by  10.  Ans.  3650. 

2.  Multiply  4657     by  100.  Atis.  465700. 

3.  Multiply  5224     by  1000.  A7is.  5224000. 

4.  Multiply  26460  by  10000.  Ans.  264600000. 

EXAMPLES    FOR   EXERCISE. 

1.  Multiply  1203450  by  9004.  Ans.  10835863800. 

2.  Multiply  9087061  by  56708.         Ans,  515309055188. 
S.  Multiply  8706544  by  67089.  Ans.  584113330416. 

4.  Multiply  4321209  by  123409.       Ans.  533276081481. 

5.  Multiply  3456789  by  567090.     Ans.  1960310474010. 

6.  Multiply  8496427  by  874359.     Ans.  742892741529^ 

98763542  X  98763542=8754237228385764. 


)^ 


Application  and  Use  of  Multiplication. 
In  making  out  bills  of  parcels,  and  in  finding  the  value 
of  goods  5  when  the  price  of  one  yard,  pound,  &c.  is  given 
(in  Federai  Money)  to  find  the  value  of  the  whole  quan- 
tity. 

RULE. 
Multiply  the  given  price  and  quantity  together,  as  in 
whole  numbers,  and  the  separatrix  will  be  as  many  figures 
from  the  right  hand  in  the  product  as  in  the  given  pdce. 

EXAMPLES. 

1.  What  will  35  yards  of  broad- ')  $.  d.  c.  r,u 
ioth  come  to,  at  <    3,  4  9  6  per^ard? 

3  5 


17  4  8  0 
104  8  8 


Ans.  $122,  3  6  0  =122  del- 
[lars,  S6  cents. 
:,  What  cost  35  lb.  cheese  at  8  cents  per  lb.  t 
,08 

4ns.  I'?;  80=2  dollars  80  cent?. 
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3.  What  is  the  value  of  29  pairs  of  men's  shoes,  at  1 
dollar  51  cents  per  pair  ?  ^ns.  §43,  79  cents. 

4.  What  cost  131  yards  of  Irish  linen,  at  38  cents  per 
yard?  ^«s.S49,  78  cents. 

5.  What  cost  140  reams  of  paper,  at  2  dollars  35  cents 
per  ream?  Ans.  %329. 

6.  What  cost  144  lb.  of  hyson  tea,  at  3  dollars  51  cents 
per  lb.  ?  Jns.  $505,  44  cents. 

7.  What  cost  94  bushels  of  oats,  at  33  cents  per  bush- 
el? Ans.  $31  f  2  cents. 

8.  What  do  50  firkins  of  butler  come  to,  at  7  dollars 
14  cents  per  firkin  ?  ^  Ans.  $3b7. 

9.  What  cost  12  cwt.  of  Malaga'I'aisins,  at  7  dollars  31 
cents  per  cwt.  ?  Ans.  §87,  72  cents. 

10.  Boug^ht  37  horses  for  shipping,  at  52  dollars  per 
head  5  what  do  they  come  to  ?  Ans.  $1924. 

11.  What  is  the  amount  of  500  lbs.  of  hogVlard,  at  15 
cents  per  lb.  ?  '  Ans.  S75. 

12.  What  is  the  value  of  75  yards  of  satin,  at  3  dollars 
75  cents  per  yard  ?  Ans.  §281,  25  cents. 

13.  What  cost  3Q7  acres  of  land,  at  14  dols  67  cents 
per  acre  ?  Ans.  $5383,  89  cents. 

14.  What  does«57  bis.  pork  come  to,  at   18  dols.  98 
^ntsperbl.  ?  >^n5.  $16223,  1  cent. 

15.  What  does  15  tons  of  Hay  come  to,  ai  20  dols.  78 
cts.  per  ton  ?  A71S.  S311,  70  cents. 

16.  Find  the  amount  of  the  following 

BILT.  OF  PARCELS. 

New-London,  March  9,  1814. 
Mr.  James  PmjweU^  Bought  of  William  Merchard. 

$.  cts. 

28  lb.  0^' Green  Tea^  at  2,  15  per  lb. 
41   lb.  of  Coffee,  at  0,  21 

.34  lb.  of  Loaf  Su^ar,  at  0,  19 

13  cwt.  of  Malaga  Raisins,  at  7,  31  per  cwi, 
35  firkins  of  Butter,  at  7,  14  per  Jir. 

Z7  pairs  of  worsted  Hose,     at  1,  04  per  pair. 
94  bushels  of  Oats,  at  0,  33  per  hush. 

29  pairs  of  men's  Shoes,         at  1,  12  per  pair. 

Amount,  $510,  78. 
Received  payment  in  fuU,  Wii^uam  Merchaj^t 
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A  SHOHT  RULE. 

Note.  The  value  of  100  lbs.  of  any  article  will  be  just 
as  many  dollars  as  the  article  is  cents  a  pound. 

For  100  lb.  at  1  cent  per  lb.  =  100  cents«=l  dollar. 

100  lb.  of  beef  at  4  cents  a  lb:  comes  to  400  cents=4 
dollars,  &c. 


DIVISION  OF  WHOLE  NUMBERS. 

Simple  division  teaches  to  find  how  many  times 
one  whole  number  Is  contained  in  another ;  and  also  what 
remains ;  and  Is  a  coneise  way  of  performing  severaJ  sub- 
tractions. 

Four  principal  parts  are  to  be  noticed  in  Division : 

1.  The  Dividend^  or  number  given  to  be  divided, 

2.  The  Divisor^  or  number  given  to  divide  by. 

3.  The  'Quofimfy  or  answer  to  the  questloD,  which 
^lows  how  many  times  the  divisor  is  contained  in  the 
dividend. 

4.  The  Uemaitider,  which  is  always  less  than  the  di- 
vimr^  and  of  the  same  aame  with  the  Dividend. 

RULE. 

First,  seek  [low  many  times  the  divisor  is  contained  m 
as  many  of  the  left  band  %nres  of  the  dividend  as  arc 
just  necessary,  (that  isj  fitfd  the  greatest  figure  that  the 
divisor  can  be  miiHiplied  by,  so  as  to  produce  a  product 
that  shall  not  exceed  the  part  of  the  dividend  used)  when^ 
fonnd,  place  the  figure  in  the  quotient ;  multiply  the  di- 
visor by  this  quotient  figure ;  place  the  product  under 
that  part  of  the  dividend  used ;  then  subtract  it  there- 
from, and  bring  down  the  next  figure  of  the  dividend  to 
the  right  hand  of  the  remainder;  after  which,  you  must 
seek,  multi{>]y  aiid  subtract,  till  you  have  brought  down 
every  figure  of  the  dividend. 

Proof.  Multiply  the  divisor  and  quotient  together  and 
add  the  remainder  if  there  be  any  to  the  product ;  if  the 
work  be  right,  the  sum  will  be  equal  to  the  dividend.* 

*  Another  method  which  some  make  use  of  to  prove  division  is 
as  follows  :  viz.  Add  the  remainder  and  all  the  products  of  the 
several  quotient  figures  multiplied  by  the  divisor  toother  jfc- 
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EXAMPLES. 


1.  How  many  times  is  4 

2.  Divide  3656  dollars 

tjontained  in  9391  ? 

equally  among  8  men. 

Divisor,  Div.  Quotient 

Divisor,  Div.  Quotient. 

4)9391( 

2347 

8)3656(457 

8 

4 

32 

13 

9388 

45 

12 

4-3  Rem. 

40 

19 

9391  Proof. 

b6     • 

16 

56 

31 

3656  Proof  hj 

28 

addition. 

3 

Remainder. 

Divisor 

■,  Dzu.  Quotient. 

29)15359(529 

365)49640(136 

145 

365 

Proof  by 

excess  of  9's 

85 

1314 

0 

58 

1095 

'%.' 

279 

2190 

5 

261 

2190 

0          Remains      18 

0  Rem. 

cording  to  the  order  in  which  they  stand  in  the  work  ;  and  this 
sum,  when  the  work  is  right  will  be  equal  to  the  dividend. 
A  third  method  of  proof  by  excess  of  nines  is  as  follows,  viz. 

1.  Cast  the  nines  out  of  the  divisor  and  place  the  excess    on  the 
left  hand. 

2.  Do    the  same  with  the  quotient  and  place  it  on  the  right 
hand.  tfjf 

3.  Multiply  These  two  figures  together,  and  add  their  product 
to  tlie  remainder,  and  reject  the  nines  and  place  the  excess  ai  u>p. 

4.  Cast  the  ninee  out  of  the  dividen.!  and  place  Ac  excess  at 
bottom. 

Note,    ff  the  sum  is  right,  the  top  and  bottom  figures  wdl  be 
alike. 


^^ 
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Dioisor,  Div.  Quotient.  95)85595(901 

61)28609(469  736)863256(1172 

472)251 104(532  there  remains  664 

9.  Divide  1893312  by  912.  ^ns.  2076. 

10.  Divide  1893312  by  2076.  ./ins.  912. 

11.  Divide  47254149  by  4674.  ^ris.  lOllO^^Sy^. 

12.  What  is  the  quotient  of  330098048  divided  by 
4207?  ^Ms.  78464. 

13  What  is  the  quotient  of  76X858465  divided  by 
8465  .>  Jns  90001. 

14.  How  often  does  761858465  contain  90001  ? 

^ns.  8465, 

15.  How  many  times  38473  can  you  have  in  119184693? 

./im.  3097^1^,44. 

16.  Divide  280208122081  by  912314. 

Quotient  307140^1^^. 

MORE    EXAMPLES    FOR   EXERCISE. 

Divisor.  Dividend.  Remainder. 

234063)590624922{Quotient)S3973 
476l4)327879186(  )  9182 

987654)98864l654(  )  .  . .  0 

CASE  n. 

When  there  are  cyphers  at  the  right  hand  of  the  diri- 
sor;  cut  off  the  cyphers  in  the  divisor,  and  the  same 
number  of  %ures  from  the  right  hand  of  the  dividend, 
then  divide  the  remaining  ones  as  usual,  and  to  tlie  re- 
mainder (if  any)  annex  those  figures  cut  off  from  the  di- 
vidend, and  you  will  have  the  true  remainder. 

EXA.MPLES. 

1.  Divide  4673625  by  21400. 
2M^OO)46736)25(21S-oV^o^  true  quotient  by  Res.titutior 
^428.. 


393 

2!4 

1796 
1712 


8425  true  rem. 


CONTRACTIOXS    IX    DIVISION.  <>t 

2.  Divide  3794:^^^675   by  6500  Jns.  58374^51 

3.  Divide  42  J  400000  bv  49000  Ans,  860 J 

4.  Divide  11659112     by  890000  Jn^^.  131^^Vito^ 

5.  Divide  9187642       by  9 1 70000  Ana.  ly\W/oo- 

MORE    EXAMPLES. 

Divisor.  Dividend.  Remains, 

I 'i:^Q0^)AS62:)Q)0Q0{  Quotient.)    '     0 
120000)14959647S(  )76478 

901000)654347230(  )221230 

720000)987654000(  )534000 

CASE  III. 
Short  Di%*ision  is  when  thtt  Divisor  does  not  exceed  12. 

RULE. 
Consider  how  many  times  tho  divisor   is  contained  in 
the  first  fi2;ure  or  figures  of  the  dividend,  put  the  result 
under,  and  carry  as  many  tens  to  the  next  fi-i;ure  as  there 
are  ones  over. 

Divide  every  figure  in  the  same  manner  till  the  whole 
is  finished. 

EXAMPLES. 

Divisor.  Dividend. 

2)113415  3)85494  4)39407  5)94379 


Quotient.  56707—1 


6)120616  7)152715  8)96872  9)118724 


11)6986197  12)14814096  12)570196382 


Contractions  in  Division. 

When  the  divisor  is  such  a  number,  that  ar.ytwo  figures 
in  the  Table,  being  multiplied  tog;clher  will  produce  it, 
divide  the  given  dividend  by  one  of  those  figures  ;  the 
quotient  thence  arising  by  the  other ;  and  the  last  quotient 
will  he  the  answer. 

Note.  The  total  remainder  is  found  by  multiplying 
tlie  last  remainder  by  the  first  divisor,  and  addii.g  iO  tha 
first  remainder. 


J^^ 


SUPPLEMENT    TO   MULTIPLICATION. 


Divide  162641  by  72 
9)16:2641  or 

8)18071— -2 

2258—7 


EXAMPLES. 


8)162641  • 
9)20SaO-l 


J258— 8 


!584 


last  rem.  7 
X9 

63 
first  rem.  -f-2 

True  rem,  65 

Ans     11154 

Ans.  19475if 

Ans.  26924^ 

Ans.  29A2^ 

Ans.  S0l8-«^ 

Ans.  17359^ 

Ans.  mm 

Ans.   1345 

Ans.  10940 


2.  To  divide  by  10,  100,  1000,  &c. 
RULE. 

Cut  off  as  many  figures  from  the  right  hand  of  the  divi- 
dend as  there  are  cyphers  in  tht»  divisor,  and  these  figures 
so  cut  off  are  the  remainder;  and  the  other  figures  of  the 
dividend  are  the  quotient. 

EXAMPLES. 

1.  Divide  S6b         by  10.  Ans.  S6  and  5  remains. 

2.  Divide  5762       by  100.         ylns.  57  —■  62  rem. 

3.  Divide  763753  by  lOOO.      Ans.  763  —  753  rem. 


True  Quotient 

3. 

Divide  178464     by  l6. 

3. 

Divide  467412     by  24. 

4. 

Divide  942341     by  35, 

5. 

Divide    79638     by  36. 

6. 

Divide  144872     by  48. 

7. 

Divide  9373B>7     by  54. 

8. 

Divide    93975     by  84. 

9. 

Divide  145260     bv  108. 

iO. 

Divide  1575360  by  144. 

SUPPLEMENT  TO  MULTIPLICATION. 

To  multiply  by  a  mixt  number ;   that  is  a  whole  num- 
ber joined  with  a  fraction,  as  8^,  5i,  6|,  &c. 

RULE. 

Multiply  by  the  whole  number,  and  take  J-,  i.,  -J,  &c.  of 
^he  multiplicand,  and  add  it  to  the  product. 


SUPPLEMENT* TO   MULTIPLICATION.  3? 


EXAMPLES. 

Multiply  37  by  23^.                      Multiply  48  by  f>f . 
2)37.                                                     'iS 

— 

ISJ 
lU 
74 

24=i 
12=1 
96 

869i  Jiiswer. 

3.  Multiply      211  by 

4.  Multiply    2464  by 

5.  Multiply     S4d     by 

6.  Multiply    6^97  by 

tS2  J/is. 
50|.                       ^/?5.  1065  5.^ 

8f                       ^n.«.  205Sy^ 
19|,                       /^i;t5.  6598} 

5f                       Am.  S34i3i 

Qwesh'ons  ^o  €3Pe?'cise  MuUiplicaiion  and  Dicuion, 

1.  What  will  9J  tons  of  hay  come  to,  at  14  dollars  a 
ton  ?  Ans,  $IS6^    • 

2.  If  it  takes  320  rods  to  make  a  mile,  and  every  roo 
contains  5^  yards  j  how  many  yards  are  there  in  a  mile  ? 

Aas,  1760. 

3.  Sold  a  ship  for  11516  dollars,  and  I  owned  ^  of  her  • 
what  was  my  part  of  the  money  ?  Ans.  .§8637. 

4.  In  276  barrels  of  raisins,  each  3^  cwt.  how  mnir/ 
hundred  weight  ?  Ans.  966  cwt.  " 

5.  In  36  pieces  of  cloth,  each  piece  coiHainin^  24^ 
yards  ;  how  many  yards  in  the  whole  ?      Ans,  873  yds. 

6.  What  is  the  product  of  l6l   multiplied   b^'  itself - 

.^«5.  2592]. 

7.  If  a  man  spends  492  dollars  a  year^  what  is  that  per 
calendar  month  ?  Ans.  $41. 

8.  A  privateer  of  65  men  took  a  prize,  wliich  heing- 
equally  divided  amonj^  them,  amounted  to  119/:.  per  man  ; 
what  is  the  value  of  the  prize  ?  Ans,  £77ob. 

9.  What    number  multiplied  by   9,    will    make  225  i' 

Ans.  25. 

10.  The  quotient  of  a  certain  number  is  457,  end  the 
divisor  8  ;  what  is  the  dividend  ?  .         Ans.  SGbCy. 

11.  Vv'hat  cost  9  yards  of   ciotb,  at    35.   per    yard  ? 

Ans.  27s. 

12.  What  cost  45  oxen,  at  8/.  per  head  ?    Am.  £s60 


"^^  C03ir6UND    AlfblTION. 

13.  What  cost  144  lb.  of  Indigo/ at  2  dels.  56  cts.  or 
250  cents  per  lb.  ^:.,s.  8360. 

14.  Write  down  four  thousand  six  hundred  and  seven- 
teen, muhijii^'  it  by  twelve,  divide  the  product  by  nine, 
and  add  365  to  the  quotient,  then  from  that  sum  subtract 
five  thousand  five  hundred  and  twenty-one,  and  the  re- 
mainder will  be  just  1000.     Try  it  and  see. 


C(  .MPOUND  ADDITION, 

Is  the  addiiio^  of  several  numbtrs  tr.gother,  having- dif- 
ferent denominations,  but  of  the  same  generic  kind,  as 
pounds,  shiiJings  and  pence,  &c.  TonS;  hundreds,  quar- 
ters, &c. 

RULE* 

1.  Place  th<^  numbers  so  that  those  of  the  same  denom- 
:!'atiori  may  stand  directly  under  each  other. 

2.  Add  the  first  column  or  denonunation  together,  as 
11  uhole^iumbers  J  then  divide  the  sum  by  as  many  of 
:hc  same  denomination  as  make  one  of  the  next  jrreater; 
settino^  down  the  remainder  under  the  column  added,  and 
■^nrry  the  quotient  to  the  next  superior  denomination, 
contiDuing  the  same  lo  the  last,  which  add,  as  in  simple 
addition. 

1.  STERLING  MONEY, 

is  the  money  of  account  in  Great-Britain,  and  is  reck- 
oned in  Pouiids,  Shillings,  P^ice  and  Farthings.  See 
the  Pence  Tables. 


*  The  reason  of  tl)i«  rule  is  evident :  For,  addition  of  this  vao- 
nev,  as  1  in  the  pence  is  eqiuil  to  4  in  the  fartliings  ;  1  in  the  shil- 
linj^rs,  to  12  in  the  pence ;  unci  1  in  the  pounds,  to  20  in  the  shil- 
iing;s:  therefore  carrying  as  directed,  is  the  arranc^'.ng- the  mofiey, 
arismg-  from  each  column,  properly  in  the  scale  of  denominations. ; 
iind  tiiis  reasoning  vrill  hold  good  in  the  aduitio!^-  of  compound 
■jumbers  of  any  denomiHation  vdiateTer, 
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EXAMPLES.  £.  S.  a. 

What  is  the  sum  total  of  47/.  135.  C  47  13  0 

6d.—l9l-  2s.  9U,—14L  10s,  U^.  J  19        2  9i 

and  12/.  9s.  Hd.  Thus  ]  14  10  11^ 

(.12     9    n 


(3) 

Answer 

>,  <£.  93   16   4A 

(2) 

^^^. 

£.      s.      d 

r 

.£.  s. 

d. 

qr. 

^.  ; 

s.     d. 

qr. 

17      13   11 

84  17 

5 

3 

30  11  4 

2 

13   10 

2 

75  13 

n 

5 

15  10  9 

I 

10   17 

3 

50  17 

8 

2 

1 

0     1 

1 

8    8 

7 

20  10 

JO 

1 

3 

9  8 

3 

3   3 

4 

16 

5 

0 

4 

6  3 

1 



w 

C6) 

(7) 

£.     s.     d. 

^r. 

^. 

s.     d.    qr. 

^. 

s. 

d.  qr, 

47  17  6 

2 

7 

17  10  3 

541 

0 

0     0 

8   9  10 

3 

60 

6 

8  0 

711 

9 

8  1 

59  17  11 

2 

7 

14  11  2 

918 

6 

9  3 

317  16  9 

3 

18 

19 

9  3 

140 

15  : 

10  i 

762  19  10 

1 

91 

15 

8  2 

300 

19  ; 

H  S 

407  17  6 

2 

18 

17  10  3 

48 

10 

7  3 

1  19  9- 

5 

0 

1  2 

0 

14 

9  3 

(8) 

(9) 

(10) 

£.       s. 

t/. 

£. 

s. 

(/. 

£. 

s. 

d. 

105   17 

6 

940 

10 

I 

97 

11 

6| 

193   10 

11 

36 

9 

11 

20 

0 

4 

901   13 

0 

11 

4 

10 

144 

1 

10 

319   19 

7 

141 

10 

6 

17 

11 

9 

48   17 

4 

126 

14 

0 

9 

16 

101. 

104   U 

9 

104 

19 

7 

0 

19 

9i 

90   16 

7 

160 

10 

6 

10 

9 

4 

111   9 

9 

100 

0 

0 

234 

11 

101 

976   0 

10 

9 

0 

9 

180 

14 

e'' 

449   12 

6 

0 

19 

6 

421 

10 

3-1- 

29   10 

4 

120 

0 

8 

341 

10 

4 

4* 


^^  COJVirOUND  ADDITIOX. 

11.  Find  the  amount  of  the  following "}    £:■ 
sums,  viz  421.  13s.  Sd.—llL  i0.s.— 4Z.  I 
lYs.  Sd.—13L  Os.7d.^l9s.  4^1—271.  f 
rind  151.     6s, 


Jr.s.  £.110    7     01- 


12.  Add  3041  5s.  and  0-ld.—34L  19s.  7d.~7l.  18s.  5d. 
—2471.  Os.  lid.— 19s.  6d.  Iqr.  and  451.  together. 

Jtis.  £.  640  3s.  51(Z. 

13.  Find  the  sum  total  of  14Z.  19s.  6d— ill  4s.  dd, — 
251.  10s.— 41.  Os.  6d.—3l.  bs.  8d.—19s.  6d^  and  Os.  Cd 

Jns.  £.  60  Os.  .icf. 

14.  Find  the  amount  of  the  following  sums^  viz. 

Forty  pounds,  nine  shillings, £.     s.     d. 

Sixty-four  pounds  and  nine  pence,      -     -     - 
Ninety-five  pounds,  nineteen  shillings,     -     -  • 
Seventeen  shillings  and  4^d.     -     -     -    -    - 


Ans.  £.  201     6     U 


Id.  How  much  is  the  sum  of 
Thirty-seven  shillings  and  six  pence,     - 
Thirty-jiine  shillings  and  4^d.    -    -     - 
Foriy-four  shillings  and  nine  pence, 
Twenty-nine  shillings  and  three  pence, 
Fifty  shillings,     -     -     -     - 


Ans.  £.  10    Os.     10|^. 


16.  Bought  a  quantity  of  goods  for  125/.  10s.  paid  for 
truckage,  forty-five  sl.iUings,  for  freight,  seventy-nine  shil- 
lings and  six  pence,  for  duties  thirty-five  shillings  and  ten 
pence,  and  my  expenses  were  fifty-three  shillings  and  nine 
pence ;  what  did  the  goods  stand  me  in  ? 

Ans.  £.  136  4s.  Id. 

17.  Six  men  took  a  prize,  and  having  divided  it  equally 
amongst  tbeni,  each  man  shared  two  hundred  and  forty 
pounds,  thirteen  shillings  and  seven  pence;  how  much 
ffioney  did  the  whole  prize  amount  to  ? 

^?i^.^.  1-444  is.  6d. 


COMPOtJND   ADDITION 
2.    TROY  WEIGHT. 


lb. 

OZ.  pwt. 

^'•• 

16 

11  19 

23 

4 

4  16 

21 

8 

8  19 

14 

6 

9  14 

17 

4 

7  10 

7 

0       7     11     12 


V 

TIO 

>fr 

43 

HT. 

OZ.  |?w;^ 

S^' 

8 

11  19 

21 

6 

10  16 

S 

7 

8  17 

21 

4 

6   8 

23 

9 

7  14 

17 

7 

9  13 

10. 

AVOIRDUPOIS   WEIGHT. 


cwt.qr. 

Z6. 

lb.     oz. 

dr. 

r. 

cwt.  qr.    lb.     < 

oz.    dr. 

2     3 

27 

24  IS 

14 

91 

17  2  24 

13  14 

1   1 

17 

17  12 

11 

19 

9  0  17 

10  12 

4  2 

26 

26  12 

15 

14 

13  2  04 

9  11 

6  1 

13 

16   8 

7 

47 

11  3  19 

14   5 

3  3 

15 

24  10 

12 

69 

00  1  00 

00  12 

%6     2 

1 

16 

11  12 

12 

77 

19  3  27 

15  11 

1 

4.  APOTHECARIES  WEIGHT. 

5  9 

gr* 

5  3 

d   gr. 

ib  S  5 

3  gr- 

9  1 

17 

10  7 

2  19 

12  11  6 

I     15 

3  2 

9 

6  3 

0  12 

4   9  7 

0  12 

6  1 

17 

7  6 

1   7 

9  10  1 

2  16 

4  0 

16 

9  5 

2  12 

4   8  1 

2  19 

5  2 

*2 

6  1 

0  16 

9   0  0 

1  10 

6  1 

10 

9  3 

2  19 

.ASU] 

4   9  2 

1   6 

i  "5.  CLOTH  ME 

IE. 

yd.  qr 

no. 

E.E.  qr.  na. 

E.F. 

qr.na. 

71     3 

3 

44  3 

2 

^'     -  "^,     84 

2  1 

13  2 

1 

49  4 

3 

07 

1  3 

10  0 

1 

06  2 

3 

7Q 

0  2 

42  3 

3 

84  4  ■ 

1 

j2 

2  3 

57     2 

o 

07  0 

0 

53 

2  2 

49  2 

2 

61  2 

1 

09 

2  3 

44  COMPOUND  Addition. 


ph.  qt.pt. 

1  7  1 

2  6  0 
15  0 
2     4  1 

2  6  1 

3  6  0 


6.    DRY  MEASURE, 

lu,  pk.  qt. 

5m.  ph  qt.pt. 

17    2     b 

25     3     7     1 

34     2     7 

64     2     6     1 

13     3     6 

43      0     4     0 

16     3     4 

52     3     5     1 

27     2     6 

94     2      3     0 

56     0    7 

54    3    7    a 

8.  LONG  MEASURE. 


yds. ft.    in.  d.c. 

4     2      11  2 

3      18  1 

12       9  2 

6     2     10  1 

10       6  1 

3     17  0 


m.  fur. 

po. 

46     4 

16 

58      5 

23 

9     6 

34 

17     4 

18- 

7     3 

15 

5     2 

24 

7.  WINE  MEASURE. 

gal.qt.  pt.  gi.  hhd.  gal.  qt.  pt.r  tun.khd.  gal.  qt. 

39  3  1  3  42  61  3  1  34  2  34  2 
17  2  1  2  27  39  2  0  19  1  59  1 
24  3  0  1  9  14  0  1  28  2  2  i 
19  112      0921  19  0  32  2 

8     0     0     3  16     24     1      1  37     3      11      1 

40  211                 4     00     30  0190 


le. 

m.fur.po. 

86 

2     6     32 

52 

1     7     16 

64 

2     5     19 

73 

1      4      15 

7 

2     3     25 

28 

2     4     17 

9.  LAMZ)  OR  SQUARE  MEASURE. 


acres,  roods. 
478^      3 

rods. 

acres. 

roods. 

rods. 

sqft 

£:./i;.. 

31 

856 

2 

18 

5 

136 

816         2 

17 

19 

3 

00 

6 

129 

49         1 

27 

9 

1 

39 

8 

134 

63         3 

34 

1 

3 

00 

0 

143 

9         3 

S7 

Q 

2 

27 

4 

34 

COMPOUND  SU5TRACTION.  ^ 

10.  SOLID   MEASURE. 


r. 

'  A 

cords. 

f,et. 

feet. 

inches. 

41 

43 

3 

122 

^ 

13 

1446 

12 

43 

4 

114 

16 

1726 

49 

6 

7 

83 

3 

866 

4 

27 

10 

127 

14 

284 

11. 

TIME. 

r.    m, 

w. 

^?./. 

Yr. 

da. 

k. 

m. 

sec. 

57     11 

3 

6 

24 

3S6 

23 

54 

34 

3       9 

2 

3 

21 

40 

12 

40 

24 

29       8 

2 

5 

13 

112 

14 

00 

17 

46     10 

2 

4 

14 

9 

11 

18 

14 

10      7 

1 

2 

8 

24 

8 

16 

13 

12.  CIRCULAR  MOTION. 

11     29  59  59 

0     00  40  10 

9      4  10  49 

6     14     18     10                    4     11  6  10 


s. 

o 

1 

// 

3 

29 

17 

14 

I 

6 

10 

17 

4 

13 

17 

11 

COMPOUND  SUBTRACTION, 

A  EACHES  to  find  the  difference,  inequality  or  excess, 
between  any  two  sums  of  diverse  denominations. 

RULE. 

Plnce  those  numbers  under  each  other,  which  are  of 
the  same  denomination,  the  less  being  below  the  greater ; 
feegjin  with  the  least  denomination,  and  if  it  exceed  the 
figure  over  it,  borrow  as  many  units  as  make  one  of  the 
next  iDcreater  ;  subtract  it  therefrom  ;  and  to  the  difference 
add  the  upper  fio:ure,  remembering^  always  to  add  one  to  the 
next  superior  denomination  for  that  which  you  borrowed. 


46 


COMPOUND  SUBTRAcnON. 


Note.     The  method  of  proof  is  the  sarpe  as  io  simple 
subtraction. 

EXAMPLES. 

1.  Sterling  Money, 

(1)                               (2)  (3) 

A.      s,  d.  qr.              £.    s.  d.  qr,  £.    s.  d. 

From      346  16  5  3                 14  14  6  2  94  11  6 

Take       128  17  4  2                 10  19  6  3  36  14  8 


Rem.      217  19  1  1 


£,    s.  d. 
Borrowed    44  10  2 
Paid             36  11  8 

L^nt 
Receiv' 

Due  to 

(7) 
£.  s.  d.qr, 
7  11  1  2 
4  17  3  1 

£.    s.  d.  qr 

36    0  8  2 

ed      18  10  7  3 

Remains 
unpaid 

me 

£  s.     d. 
From  5    0    0 
Take  4  19  11 

£.    s.  d.qr. 
476  10  9  1 
277  17  7  1 

Rem. 

(10) 

£.     s.  d. 
125  01   8 
124  19  8 

(9)     , 
£.     5.    d.  qr. 
From  141  14    9  2 
Take     19  13  10  2 

£.    s.  d.  qr. 
10  13  7  1 
0     9  6  3 

Rem. 


12.  borrowed  27^-  11^.  and   paid  19^.  175.  6d.  how- 
much  remains  due  ?  Ans.  £7  135.  6d. 

13.  How  much  does  3l7Z.  6s.  exceed  178Z.  18s.  ^\d.} 

Ans.  .£138  7s.  6|rf. 

14.  From  eleven  pounds  take  eleven  pence. 

Ans.  ^10  19s.  Id. 

15.  From   seven   thousand  two  hundred   pound,  take 
18Z.  17s.  6R  Ans.  £7m  2s,  5j^d. 


COMPOUND  SUBTRACTION.  4? 

l6~.  How  much  does  seven  hundred  and  eis^ht  pounds, 
exceed  thirty-nine  pounds,  fifteen  thillino:s  and  ten  p^nice 
halfpenny?  Jus.  £66:^  4s.   l^d. 

17.  From  one  hundred  pounds,  tnl-.e  four  pence  half- 
penny. .  ^^/i«-  =^99  19.9.^  7id. 

isl!  Received  of  four  men  the  following;  sums  of  mon^^y, 
viz.  The  first  paid  me  37^.  lis.  4(/.  the  second  2 jZ.  l6s. 
7d.  the  third  19Z.  145.  6d.  and  the  fourth  as  nmch  as  ali 
the  other  three,  lacking  l9s.  6d.  I  demand  the  whole 
sum  received  ?  '/ins.  £160  5s.  4d. 

2.  TROY  WEIGHT. 

lb,    oz.  pwL      oz.^  pivt.  gr.  lb.    oz.  pwt.  gr. 

From  6  11  14    4  19  21     44  9   6  12 
Take  2   3  I6    2  14  23      17  3  16  18 


Rem. 


lb. 

oz. 

pwt 

gr. 

942 

2 

0 

0 

892 

9 

2 

3 

lb.  oz.  pwt.  gr, 
684  2  10  14 
683  1   9  13 


3.  AVOIRDUPOIS  WEIGHT. 

lb.  OZ.    dr.         C.    qr.   lb,            T:  cwt.  qr.  lb.  oz.  dr. 

7  9  12     7  3   13      7  10  3  17  5  12 

8  12   9     5  1   15      3  12  1  19  10  9 


T.  cwt.  qr.  lb.  oz.  dr. 
810  11  0  20  10  11 
193  17     1  20  12  14 


4.  apothecaries'  weight. 

ife     S   3             5  B  g^''            ife  i  5  B  ^• 

19       8     7                 4     1     17                 35  7  3  1  J4 

9     11     6                12     1*                 ir  10  6  1  18 


T. 

3!7 

180 

cwt. 
12 
12 

qr.    lb.  oz.    dr. 
1  12  9  12 
1  14  10  14 

48  COMPOUTv'D    SUBTRACTION. 


Yd.  qr.  na. 
35     1     2 
19     1     3 

1 

0 

5.    CLOTH    MEASURE. 

E.E.    qr.na. 
467     3     1 

291     3     2 

T. 

2 

1 

jEJ.F/.  qr.  iia. 
765     1     3 

149     2     1 

Yd.    qr.  na 
813     3      1 
174     1     0 

E  £J.  ^r  72a. 
615    'o     1 

226     2     2 

845      1      1 
b76    2     3 

hu.  ph.  qt. 
65      1     7 
14     3     4 

6.    DRY   MEASURE, 

oz«.  pk.  qt. 
8     1     5 
3     16 

17     2     3     0 
6     2     6     1 

g-ctZ.  ^^  pt. 
21     2     0 
14     2      1 

7'  WINE  MEASURE. 

hhd.  gal.  qt.  pt. 
13       0     1     0 
10     60     3     1 

hhd.  gal.  qt.  r>t. 
3     20     3     1 
2     27     0     0 

■ 

hhd. 

gal. 

qt. 

pt. 

521 

14 

o 

1 

256 

25 

3 

0 

/i/u?.  g-a-^  qt    pt. 

612     23      1     0 

75     37     1      I 


8.  LONG  MEASURE. 

yd.  ft.    in.  b.c.                ni.  fur.  po.  h.  m.fitr.  po. 

4  "2   11  0        41  6  22  86  2  6  32 

2  2   11   1        10  6  23  24  1  7  31 


le. 
27 
19 

'in.  fur.  po. 

1  6     37 

2  4     39 

le.    m.fur.po.  I",  m.fur.po. 

16  0  1  3       9  2  0  7 
10  1  3  5        1118 


COMPOUND   SUBTRACTION.  49 
9.    LAND    OR   SQUARE    MEASURE. 

i.      roods,  rods.               .4.     r.    po.  sqft.  sq.  in. 

29    1    10       29  2  17  399   131 

24    1    25        17  1  36  19   132 


130 
49 

qr.  radii 
1    •lO 
1     11 

ji.       qr.    rods.  A.    qr.  rods.  sq.ft.     sq.in. 

540   0   2a       130  1  •lO       860    84 
119   1   27        49  1  11       143   125 


10.  SOLID  MEASURE. 

ions.  ft.                       cords.,  ft.  tons,  ft.  in. 

116  24           72  1J4  45  18  140 

109  39           41   120  16  14  145 


11.  TIME. 

yts.  mo.  w.  da.  yrs.  days.  h.  min.  sec. 

54  11  3  1  24  352  20  41  20 

43  11  ,3  5  14  356  20  49  19 


w.     d.     h.    min.  sec.  w.  d.      h.  min.  sec. 

472     2  13  18  42  781   1   8  23  21 

218  4  16  29  54  197  3  12  42  53 


5. 

9 
3 

o 

23 
7 

12.    CIRCULAR 
/          // 

45     54 
40     56 

MOTION. 

S.     ° 
9    29 
7    29 

34 
40 

54 
36 

..^ 

I 


i^O  QUESTIONS;    &C. 

QUESTIONS, 

Sliewing  the  use  of  Compound  .-Addition  and  Suhtractivn. 

NEW-YORKj    MARCH    22,    1814. 

I.  Bought  of  George  Grocer, 

12  C.  2  qrs.  of  Sugar,  at  525.  per  cvvt.         £.32 

2S  lbs.  of  Rice,  at  3d.  p^r  lb.  0 

3  loaves  of  Sugar,  wt.  35lb.  at  Is.  Id.  per  lb.   1 

3  C.  2  qrs.  14ib.  of  Raisins,  at  36s.  per  cvvt.    6 

^'41 


10 

0 

7 

0 

17 

11 

10 

6 

2.  What  sum  added  to  17^.  Us.  S^d.  will  make  lOOZ.  ? 

J?is.  82/.  8s.  3c?.  3^r. 

S.  Borrowed  50?.  lOs.  paid  again  at  one  time  17/.  Ut"- 
6d.  and  at  aiiother  time,  9/.  4s.  ScZ.  at  ajiother  time  71- 
9s.  6(i.  and  at  another  time  19s.  6^d.  how  much  remains 
unpaid?  ^^ns.  £lb  4s.  Vld. 

4.  Borrowed  lOOZ.  and  paid  in  part  as  follows,  viz.  at 
one  time  2IZ.  lis.  6d.  at  another  time  19Z.  17^.  4^d.  at 
another  time  10  dollars  at  6s.  each,  and  at  another  time 
two  English  guineas  at  28s.  each  and  two  pislareens,  at 
l4hL  each  ;  how  much  remains  due,  or  unpaid  ? 

^  Jus.  £d2  12s.  8|cZ. 

5.  A,  B,  and  C,  drew  their  prize  money  as  follows,  viz. 
A  had  75Z.  15s.  4tZ.  B  had  three  times  as  raucli  as  A, 
lackincr  I5s.  6d.  and  C,  had  just  as  much  as  A  and  B  both  ; 
pr^ay  fow  much  had  C  ?  ^^ns.  £302  5s.  lOd. 

(i.  I  lent  Peter  Trusty  1000  dols.  and  afterwards  lent 
him  26  dols.  45  cts.  more.  He  has  paid  me  at  one  lime 
361  dols.  40  cts.  and  at  another  time  4i6  dols.  09  cts.  be- 
sides a  note  which  he  gave  me  upon  James  Paywell,  for 
143  dols.  90  cts. ;  how  stands  the  balance  between  us  ? 
Jns.     The  balance  is  $105  06  cts.  dm  to  ine. 

7.  Paid  A  B  in  full  lor  E  F's  bill  on  me,  for  105Z.  10s. 
viz.  I  gave  him  Richard  Drawer's  note  for  15Z.  i4s.9d. 
Peter  Johnson's  do  for  30Z.  Os.  6d.  an  order  on  Robert 
Dealer  for  39Z.  Us.  the  rest  I  make  up  in  cas'i.  i  want 
to  know  what  sum  will  make  up  the  deficiency  ? 

Jjis  =€20  2s.  V'L 


COMPO'JND   :.ILTLTIPLICATION. 

6.  A  merchant  had  ax  debtors,  w'lo  together,  owed  him 
2917/.  10s.  ed.  A.  B,  C,  D,  and  JE,  owed  him  l675Z.  135. 
9d  of  it ;  what  was  F's  debt  r       Ans.  c£l241   lC^s.  9d. 

9.  A  merchant  bought  17C.  2qrs-  J4lb.  of  sugar,  of 
which  he  sells  9C.  Sqrs.  2oib.  how  much  of  it  remains 
unsold  ?  -^ns.  JC.  2qrs.  17 lb. 

10.  From  a  fashionable  piece  of  cloth  which  contained 
52yds.  2  na.  a  toy  lor  was  ordered  to  take  three  suiiS;  each 
6yds.  2qrs.  how  much  remains  of  the  piece  ? 

ji}is.  32yds.  2qrs.  ina. 

11.  The  war  between  England  and  America  commen- 
ced April  19,  1775,  and  a  general  peace  took  plnco  Jan- 
uary 20lh,  17S3  :  liow  long  did  the  war  continue  ? 

Jns  7yrs.  'Jmo.  id. 


COMPOUND    MULTIPLICATION. 

Compound  xMultiplication  is  when  the   Multiplicand 
consists  of  several  denominations,  &c. 

1.  To  Multiply  Federal  Money. 

RULE. 

Multiply  as  in  whole  numbers,  and  place  t!ie  separa- 
trix  as  many  figures  from  the  right  hand  in  the  product, 
as  it  is  in  the  multiplicand,  or  given  sum. 

EXA3IPLES. 

$  cts.  §  d.  c.  ni. 

1.  Multiply  S5  09  bv  25.     2.  Mulliplv  49  0  0  5  by  Q7. 
25    '  ■  '  97     * 


17540  S43035 

7018  441045 


Prod.  §Sr7,  25  ^4753,  4  8  5 

S    cts. 

i.  Multiply   I     doi.  4  cls.  by  305     Jns.  317,  20 

4.  Multiply  41  cts.  5  mills  by  150     u^ns.     62,  25 

:>.  Multiply  9     dollars  by  50     yins.  450,  00 

6.  Multiply  9     cents  by  50     ^7is.       4,  50 

7.  Muhiply  9     m.ills  by  50     .^ns.       0.  45 


^~  COMPOUND   MULTIPLICAtlOX. 

8.  There  were  forty-one  men  concerned  in  the  pay- 
ment of  a  sum  of  money,  and  each  paid  3  dollars  and  9 
mills.;  how  much  was  paid  hi  all  ? 

•    ^ns.  !S123  36cts.  9mills. 

9.  The  number  of  inhabitants  in  the  United  States  is 
five  miliions ;  now  suppose  each  should  pay  the  trifling 
sum  of  5  cents  a  year,  for  the  term  of  12  years,  towards 
a  continental  tax;  ho\7  many  dollars  would  be  raised 
thereby  ? 

^'ins.  three  millions  Dollars, 

2.  To   Multiply  the  Denominations  of  Sterling  Moneys 
IVeights,  Measures,  8fc. 

RULE.* 

Write  down  the  Multiplicand,  and  place  the  quantity 
underneath  the  least  denomination,  for  the  Multiplier, 
and  in  mulliplyinf^  by  it,  observe  the  same  rules  for  carry- 
ing from  oi>e  denomination  to  another,  as  in  Compound 
Addition. 

INTRODUCTORY   EXAxMPLES. 

<^.  s,  d.  q.  s.  d. 

Multiply  1  11  6  2  by  5.  How  much  is  S  limes  119 

5  3 


Prod,   £7   r 

'  8 

2 

£l   15  3 

£.     s.    d. 
15  10  8 

2 

£.       s.     d, 

24  12  6 

3 

£.     s.     d. 
21     15  3 

4 

19  11  10 
5 

10  16  4 
6 

31  10  9\ 

7 

*  Wli; '..  accounts  are  kept  in  pounds,  shilllng-s  and  pence,  this 
icind  o(  nHiltipiication  is  a  concise  and  elegant  method  of  finding- 
the  value  of  goods,  at  so  much  per  yard,  lb.  &c.  the  general  rule 
being-  to  multiply  the  g-iven  price  by  the  quantity. 


COMPOUND    MULTirLICATION. 


31 

16 

8 
8 

12 

17    10 
9 

14  10  n 

10 

32 

12 

10 
11 

6 

19     1 
12 

26     8     4A 
12 

Practical  Questions. 
.What  cost  nine  yards  of  cloth  at  5s.  6d.  per  yard 

.£0  5  6  price  of  one  yard. 
Multiply  by  9  yards. 

Ans.  ,£2  9  6  price  of  nine  yards. 

QUESTIONS. 

4  gallons  of  wine,      at 

5  C.  Malaga  Raisins,  at 

7  reams  of  paper,       at 

8  3'ds.  of  brSadcIotii,  at 

9  lb.  of  cinnamon,      at 

11  tons  of  hay,  at 

12  bushels  of  apples,    at 
12  bushels  of  wheat,    at 

2.  When  the  multiplier,  that  is,  the  quantity,  is  a  com- 
posite number,  and  greater  than  12,  take  any  two  such 
numbers  as  when  multiplied  together,  will  exactly  pro- 
duce the  given  quantity,  and  multiply  first  by  one  of  those 
figures,  and  that  product  by  the  other  ;  and  the  last  pro- 
duct will  be  the  answer. 

EXAMPLES. 

What  cost  28  yards  of  cloth,  at  6s.  lOd.  per  yard  ? 

£.    s.     d. 

0     6     10  price  of  one  yard. 
Multiply  by  7 

Produces  2     7     10  price  of  7  yards. 

Multiply  by  4 


£. 

s. 

d. 

£. 

s,  d. 

0 

8 

7 

per  gallon, 

.  1 

14  4 

1 

2 

3 

per  cvvt. 

5 

11   3 

0 

17 

Si 

per  ream. 

6 

4  6| 

1 

7 

per  yard. 

11 

2  4 

0 

11 

4i 

per  lb. 

5 

2  2^ 

2 

1 

10 

per  ton. 

23 

0  2 

0 

X 

9 

per  bush. 

1 

1  0 

0 

9 

10 

per  bush. 

5 

18  0 

Answer^  £9     ll     4.  price  of  28  yards. 
5* 


COMPOUND   MULTIPLICATlO^i. 


QUESTIONS. 

ANSWEPvS. 

5. 

i. 

qrs. 

£. 

s,    d. 

24  yards 

at 

7 

4 

3 

per  yard, 

= 

8 

17    6 

27      — 

at 

9 

10 

0 

— 

= 

13 

5     6 

44      — 

at 

12 

4 

— 

= 

27 

4     6 

55       — 

at 

8 

3 

1 

— 

= 

22 

14  101 

72      — 

at 

19 

11 

0 

— . 

= 

71 

14     0 

20      — 

at 

3 

6 

2 

— 

— 

3 

10  10 

84      — 

at 

18 

4 

2 



_ 

n 

3     6 

9(3      — 

at 

11 

9 

0 



_. 

56 

8     0 

63  —  at  .£.  1 

17 

6 

0 



=s 

118 

2     6 

44  —  at 

1 

4 

2 

0 

— 

= 

174 

0     0 

3.  When  no  two  numbers  multiplied  together  will  ex- 
actly make  the  multiplier,  you  must  multiply  by  any  two 
whose  product  will  come  the  nearest;  then  muHiply  the 
upper  line  by  what  remained ;  which  added  to  the  last 
product  gives  the  answer. 

.  EXAMPLES. 

What  will  47  yds.  of  cloth  come  to  at  17s.  9d,  per  yd.  ? 
£.    s.     d. 
'•  0     17     9  price  of  1  yard. 

Multiply  by  5 

Prod  uces      4       8     9  price  of  5  yards. 
Multiply  by  9 

Produces    39     18     9  price  of  45  yards. 
1     15     6  price  of  2  yards. 

Answer,  =£41     14     3  price  of  47  yards. 

QUESTIONS.  ANSWERS. 

£.   s.  d.  £.     s.  d. 

23  ells  of  linen,    -  at  0     3  6J  per  ell.  4       1  5| 

17  ells  of  dowlas,  at  0     1  6|  per  ell.  1       6  2-| 

39  cwt.  of  suojar,    at  3  10  6  per  cwL  137       9  6 

52  yds.  of  cloth,      at  0     5  9  per  yd.  14  19  0 

19  lbs.  of  indigo,    at  0  11  6  per  lb.  10  18  6 

29  yds.  of  cambric,  at  0  13  7  per  yd.  19  13  11 

III  yds.  broadcloth^ at  12  6  per  yd.  124  17  6 

04  betiver  hats,       at  1     9  4  a  piece.  137  17  4 


y 
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4.  To  find  the  value  of  a  hundred  weight,  by  having 
the  price  of  one  pound. 

If  the  price  be  farthings,  multiply  2s.  4d.  by  the  far- 
things in  the  price  of  one  lb. — Or,  if  the  price  be  pence, 
multiply  9s.  4d.  by  the  pence  in  the  price  of  one  lb.  and 
in  either  case  the  product  will  be  the  answer. 

EXAMPLES. 

What  will  1  cwt.  of  rice  come  to,  at  2\d.  per  lb.  ? 
s.    d, 
112  farthings=2     4  price  1  cwt.  at  ~d.  per  lb. 

9  farthings  in  the  price  of  1  lb. 


Ans.  110  price  of  1  cwt.  at  2f  per  lb. 
What  will  1  cwt.  of  lead  couie  to  at  7d.  per  lb.  ? 

s.    d, 

9    4 

7 


Ans.  £3     5     4 

Questions.  Answers. 

1  cwt.     at  2|d  per  lb.  =  ^1     3  4 

1  ditto,  at  2|d  —  =15  8 

1  ditto,  at  3d  —  =18  0 

1  ditto,  at  2d  —  =     o  18  8 

1  ditto,  at  3^-d  —  =     1  12  8 


Examples  of  Weights,  Measures,  ^c. 
h  How  much  is  5  times  7  cwt.  3  qrs.  15  lb.  E 
Cwt.   qrs.    lb. 
7       3     15 
5 


Ans,  Cwt.  39       1     19 

lb.   oz.pwt.gr.  6wt.  qr.   lb.    oz, 

J.  Muhiply  20     2     r     13  by  4.  (3)  27     1     13     12 

4  6 


Product  lb.  80    9  10      4  lb.  164     0    26 
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yds.  qr.  Jia^ 

4.  Multiply  14     3     2  by  11 

hhd.  g.   qt.  pt. 

5.  Multiply  21  15     2     1  by  12 

le.  m.fur.po. 
G.  Multiply  81     2     G  21  by  8 

a.     r.    p. 
7'  Multiply  41     2  11  by  18 

yr.   m,  lo.  d. 

8.  Multiply  20     5     3     6  by  14 

S.  ""     '     " 

9.  Multiply  1  15  48  24  by  5 

cds.  ft. 
10.  Multiply  3     87  by  8 


ANSWERS. 

yds. 

qr. 

»2rt. 

163 

2 

2 

hhd.  g. 

qt. 

p?. 

254  61 

2 

0 

le.  m. 

fur 

.po. 

655  1 

4 

8 

a. 

?\ 

;?.• 

748 

0 

38 

yr.    m. 

w. 

(?. 

286     5 

2 

0 

S.    ° 

^ 

If 

7  19 

2 

0 

cds. 

/f. 

c 

?Q 

56 

Practical  Questions  in 
WEIGHTS  &  MEASURES. 


1.  What  is  the  weight  of  7  hlids.  of  sugar,  each  weigh■^ 
ing  9  cwt.  3  qrs.  12  lb.  ?  Ans.  69  cwt. 

2.  What  is  the  weight  of  6  chests  of  tea,  each  weigh- 
ing 3  cwt.  2  qrs.  9  lb.  ?  At^s.  2lcwt.  Iqr.  26lb. 

3.  How  much  brandy-  in  9  casks,  each  containing  41 
gals.  3  qts.  1  pt.  ?  yhis.  ST^gals.  Sqts.  Ipt. 

4.  In  35  pieces  of  cloth,  each  measuring  27j  yards, 
how  many  yards  ?  Ans.  97lyds.  Iqr. 

«  5.  In  9  fields,  each  containing  14  acres,    1   rood,  and 
25  poles,  how  many  acres  ? 

Ans.  129a.  2qrs.  25rods. 
6.  In  6  parcels  of  wood,  each  containing  5  cords  and 
96  feet,  how  many  cords?  Ans.  34^cords. 

7-  A  gentleman  is  possessed  of  1§  dozen  of  silver 
spoons,  each  weighing  2  oz.  15  pwt.  11  grs.  2  dozen  of 
tea-spoons,  each  weighing  10  pwt.  14  grs.  and  2  silver 
tankards,  each  21  oz,  15  pwt.  Pray  what  is  the  weight 
of  the  whole  ?  Jns.  Sib.  lOoz.  2fwt.  6grf:. 
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COMPOUND  DIVISION, 

Teaches  to  find  how  often  one  number  is  contained 
in  another  of  different  denominations. 

DIVISION  OF  FEDERAL  MONEY. 

ICT^"  Any  sum  in  Federal  Money  may  be  divided  as  a 
whole  number;  for,  if  dollars  and  cents  be  written  down 
as  a  simple  number,  the  whole  will  be  cents  ;  and  if  the 
sum  consists  of  dollars  onl}^,  annex  two  cyphers  to  the 
dollars,  and  the  whole  will  be  cents ;  hence  the  follow- 
ing 

GENERAL  RULE. 

Write  down  the  given  sum  in  cents,  and  divide  as  in 
whole  numbers;  the  quotient  will  be  the  answer  in  cents. 

Note.  If  the  cents  in  the  given  sura  are  less  than  10, 
you  must  always  place  a  cypher  on  their  left,  or  in  the 
ten's  place  of  the  cents,  before  you  write  them  down. 

EXA3IPLES. 

1.  Divide  35  dollars  68  cents,  by  41. 
41)3568(87     the  quotient  in  cents  ;  and  when  there 
328  is  any  considerable  remainder,  you  may 

annex  a  cypher  to  it,  if  you  please,  and 

288  divide  it  again,  and  you  will  have  the 

287  mills,  &:c. 

Rem.       1 

3.  Divide  21  dollars,  5  cents,  by  14. 

14)2105(150  cents =1  dol.  50  cts.  but  to  bring  cents 
14  into  dollars,  you  need  only  point  off  two 

^ —  figures  to  the  rigrht  hand  for  cents^  and 

70  the  rest  will  be  dollars,  &c. 

70 

5 

3.  Divide  4  dols.  9  cts.  or  409  cts.  by  6.     Ans.  68  cts.-^ 

4.  Divide  9  dols.  24  cts.  by  12.  Ans.  77  cts. 
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5.  Divide  97  dols.  43  cts.  by  85.    jlns.  $i  I4cts.  6m. 

6.  Divide  248  dols.  54  cts.  by  125. 

Jns.  igScts.  87n.=$i  9Scfs.  8m. 

7.  Divide  24  dols.  65  cts.  by  248.  Jns.  9cts.  9ot. 

8.  Divide  10  dols.  or  1000  cts,  by  25.  Ans.  40cfs. 

9.  Divide  125  dols.  by  500.  Ans.  23cts. 
10.  Divide  1  dollar  into  33  equal  parts.        Ans.  3c^5.-f- 

PRACTICAL  QUESTIONS. 

1.  Boug-ht  25ib.  of  coffee  lor  5  dollars  j  what  is  that  a 
pound  ?  Ans.  20cls. 

2.  If  131  yards  of  Irish  linen  cost  49  dols.  78  cts.  what 
is  that  per  yard  ?       -  Ans.  3Scts. 

3.  If  an  cwt.  of  sugar  cost  8  dols.  96  cts.  what  is  that 
per  pound  }  Ans.  Sets. 

4.  If  140  reams  of  paper  cost  329  dols.  what  is  that 
per  ream  ?  Ans.  $2  35cts. 

5.  If  a  reckoning  of  25  dols.  41  cts.  be  paid  equally 
among  14  persons,  what  do  they  pay  a  piece  ? 

Ans.  $i  Sl^cfs. 

6.  If  a  man's  wages  are  235  dols.  80*cts.  a  year,  what 
is  that  a  calendar  month  ?  Ans.  $19  65cts. 

7'  The  salary  of  the  President  of  the  United  States,  is 
twenty-five  thousand  dollars  a  year;  what  is  that  a  day  ? 

Am.  $68  ^cts. 

2.  To  divide  the  denominations  of  Sterling  Money , 
IFeightSf  Measures,  Sfc. 

RULE, 

Begin  with  the  highest  denomination  as  in  simple  di- 
vision;  and  if  any  thing  remains,  find  how  aiany  of  the 
next  lower  denomination  this  remainder  is  equal  to; 
which  add  to  the  next  denomination;  then  divide  again, 
carrying  the  remainder,  if  any,  as  before ;  and  so  un,  till 
the  whole  is  finishedi 

Proof — The  same  as  in  Simple  Division. 
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EXAMPLES. 


£    s.     d. 

qr. 

£ 

s. 

d 

Divide    97    3     11 

2  by  . 

5. 

8)27 

18 

6 

Quo't.  £\9     8      9 

'     2 

£3 

9 

~i 

£ 

s.     d. 

£ 

5. 

d. 

3.  Divide     31 

11     6 

by 

2 

Aas.  15 

15 

9 

4.  Divide     22 

3     9 

}.y 

3 

7 

7 

11 

J.  Divide     70 

10     4 

by 

4 

17 

12 

7 

6.  Divide     56 

11      5|- 

by 

5 

11 

6 

8i 

7.  Divide     61 

14     8 

by 

6 

10 

5 

8.  Divide     24 

15     6f 

^y 

7 

3 

10 

9.  Divide  185 

17    6 

by 

8 

23 

4 

10.  Divide  1^2 

16     8 

by 

9 

20 

6 

'1 

4 

11.  Divide     16 

1  11 

by 

10 

1 

12 

12.  Divide       1 

19     8 

by 

11 

0 

3 

13.  Divide       6 

6     6 

by 

12 

0 

10 

14.  Divide       1 

2     6 

by 

9 

0 

2 

6 

15.  Divide  948 

11     6 

by 

12 

79 

0 

Hi 

2.  When  the  divisor  exceeds  12,  and  is  the  product  of  two 
or  more  numbers  in  the  table  rauhiplied  together. 

RULE. 

Divide  by  one  of  those   numbers  first,  and  the  quotient 
by  the  other,  and  the  last  quotient  will  be  the  answer. 


EXAMPLES. 

£    s.  d. 

1. 

Divide     29  15  0  by  21 

2. 

Divide     27  l6  0  by  32 

3. 

Divide     67     9  4  by  44 

4. 

Divide    24  16  6  bv  26 

5. 

Divide  128     9  0  by  42 

6. 

Divide  269  12  4  by  56 

7. 

Divide  248,10  8  by  64 

,^. 

Divide     65  14  0  by  72 

9. 

Divide       5  10  3  by  81 

£ 

s. 

d. 

'.  1 

8 

4 

0 

17  4i 

1 

10 

8 

0 

13 

9i 

3 

1 

2 

4 

16 

31: 

3 

17  8" 

0 

18 

3 

0 

1 

4i 

60  COMPOUND   DIVISION, 

£     s-  d.  £    s.   d. 

10.  Divide  115  10  ■)  by     90  15     8 

11.  Divide  136  l6  6  by  108  15     4 

12.  Divide  202  13  6  by   t21  1   13     6 

13.  Divide     34     4  0  i>y  144  0     4     9 

3.  When  the  divisor  is  large,  and  not  a  composite  num- 
ber^ you  may  divide  by  the  whole  divisor  at  once,  after 
manner  of  long  division,  as  follows,  viz. 


EXAMPLES. 

Divide  V2SI  12s.  3d.  by  47. 

£     s.  d.  £     s.     d. 
47)128     13     3(2     14     9  quotient. 
94 

34     pounds  remaining, 
ivlultiply  by       20  and  add  in  the  i3s. 

produces         693  shillings,  vi^hich  divided  by  47,  gives 
47  [14s.  in  the  quotient. 

223 

IBS 

35  shillings  remaining. 
Multiply  by       12  and  add  in  the  3dT 

produces     423  pence,  which  divided  as  above,  gives 
423  [9d.  in  the  quotient. 

£     s.  d.  £  s.  d. 

2.  Divide  113  13     4  by  31                    Ans.  3  13  4 

3.  Divide     85     6     3  by  75  12  9 

4.  Divide  315     3   10^  by  365  0  17  3i 

5.  Divide  132     0     8  by  68  1  18  9^ 

6.  Divide  740  16     8  by  100  7     8  2 

7.  Divide  883  iS  10  by  95  9     7  1- 


GOMfOUND  DIVISION.  Ol 

EXAMPLES  OP 

WEIGHTS,  MEASURES,  &c. 

1.  ©ivide  14  cwt.  1  qr.  8  lb.  of  sugar   equally  among 
8  men. 

C.    qr.  lb.  oz. 
8)14     18     0 


13     4    8  Quotient. 
8 
14     1     8     0  Proof. 

2.  Divide  6  T.  11  cwt.  3  qrs.  19  lb.  by  4 

Ans.  IT.  I2cwt.3qrs.  25lb.  12oz. 

3.  Divide  14  cwt.  1  qr.  12  lb.  by  5 

Ans.  2cwL  Sqi's.  I3lb.  9oz.  9dr.-\- 

4.  Divide  16  lb.  13  oz.  10  dr.  by  6 

Ans.  2lb.  l2oz.  15dr. 

5.  Divide  56  lb.  6  oz.  17  pwt.  of  silver  into  9  equal 
parts.  Ans.  6lh  3az.  Spwt.  ISgi's.'-^ 

6.  Divide  26  lb.  1  oz.  5  pwt.  by  24 

A71S.  lib.  loz.  Ipwt.  Igr. 
T.  Divide  9  hbds.  28  gals.  2  qts.  by  12 

Ans.  Ohhds.  49gals.  2qts.  Ipt. 

8.  Divide  l68  bu.  1  pk.  6  qts.  by  35 

Ans.  4Mi.  opJcs.  2qts. 

9.  Divide  17  lea.  1  m.  4  fur.  21  po.  by  21 

Ans.  2m.4fiii\  lpo» 

10.  Divide  43  yds.  1  qr.  1  na.  by  11 

Am.  3yds.  3qrs.  3na* 

11.  Divide  97  E.  E.  4  qrs.  1  na.  by  5 

Ans.  19yds.2qrs.  3nct.-f 

12.  Divide  4^  gallons  of  brandy  equally  among  144 
soldiers.  Ans.  'igill  a-jnece. 

13.  Bor.ght  a  dozen  of  silver  spoons,  which  together 
weighed  3  lb.  2  oz.  13  pwt.  12  grs.  how  much  silver  did 
each  spoon  contain  ?  Ans.  3oz.  4pwf.  llgr. 

14.  Bought  17  cwt.  3  qrs.  19  lb.  of  sue^ar,  and  sold  out 
.j«e  third  of  it;  how  much  remains  unsold? 

An^.  licwt,  3grs,  22lb, 
6 


Qt  COMPOUND   DIVISION. 

15.  From  a  piece  of  cloth  containing  64  yards  2  na.  a 
laylor  was  ordered  to  make '9  soldier's  coats,  which  took 
one  third  of  the  whole  piece  ;  how  many  yards  did  each 
coat  contain  ?  J71S.  2yds.  Iqr.  2ncu 


PRACTICAL  QUESTIONS. 

-1.  If  9  yards  of  cloth  cost  Al.  3s.  Tid,  what  is  that  per 
yard? 

£    s.    d,    qr.  ^ 

9)4     372 

9     3     2  Answer. 


2.  If  II  tons  of  hay  cost  23Z.  Os.  2d.  what  is  that. per 
ton  ?  -^ns.  £2  Is.  lOd. 

3.  If  12  gallons  of  brandy  cost  4Z.  15*.  6d.  what  is  that 
per  gallon?  jins.^s.  lid.  2qrs. 

4.  If  84  lbs.  of  cheese  cost  ll.  l6s.  9d.  what  is  that  per 
pound?  Ans.6\d. 

5.  Bought  48  pairs  of  stockings  for  llZ.  2s.hovv  much 
a  pair  do  they  stand  me  in  ?       ,  Jns.  4s.  7\d. 

6.  If  a  reckoning  of  5Z.  8s.  10\d.  he  paid  equahy  among 
i3  persons,  what  do  they  pay  a-piece?      Jns.  8s.  A^d. 

7.  A  piece  of  cloth  containing  24  yards,  cost  18/.  6s. 
what  did  it  cost  per  yard  ?  Ans.  15s.  Sd, 

8.  If  a  hogshead  of  wine  cost  33Z.  1 2s.  what  is  it  a 
:ga'lon?  Ans.  10s.  86^. 

9.  If  1  cwt.  of  sugar  cost  3Z.  lOs.  what  is  it  per  pound  ? 

Am.  7\d. 

10.  If  a  man  spends  71l.  14s.  6d.  a  year,  what  is  that 
per  calendar  month  ?  Ans.  £:>  19s.  6\d. 

11.  The  Prince  of  Wales'  salary  is  150,000/.  a  year, 
what  is  that  a  day  ?  Ans.  £410  19s.  2d. 

12.  A  privateer  takes  a  prize  worth  12465  dollars,  oT 
which  the  owner  takes  one  half,  the  officers  one  fourth^ 
and  the  remainder  is  equally  divided  among  the  sailors, 
v;ho  are  125  ia  number  j  how  much  is  each  sailor's  part  ? 

Ans.  $24  93cts. 


REDUCTIQX-. 
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rs.  Three  merchants,  A,  B,  and  C,  have  a  ship  in- 
eompanj.  A  hath  |,  B  f ,  and  C  I,  and  the}-  receive  for 
freight  228Z.  iGs.  Sd.  It  is  required  to  divide  it  among 
the  owners  according  to  their  respective  shares. 

.4n3.  A^s  share  £lAS  Us.  bd.  B'a  ^hare  £57  45.  2d. 
C's share  £'2S  12s.  Id, 

14.  A  privateer  havino;  takt^n  a  prize  worth  $6SjO;  it 
is  divided  into  one  hundred  shares;  of  which  the  captain 
is  to  have  11  ;  2  Heutenants,  each  5;  12  midshipmen, 
each  2 ;  and  the  remainder  is  to  be  divided  equally 
among  the  sailors,  who  are  lOo  in  number. 

,4ns.  Captain's  share  §7^3  50cts.  lieiifs.  $342  bOds, 
^midshipman's  $43?',  and  a  sailor's  .f  35  SSc/s. 


REDUCTION, 

A  EACHES  to  bring  or  change  numbers  from  one  name 
to  another,  without  altering  their  value. 

Reduction  is  either  Descending  or  Ascending. 

Descending  is  when  great  names  are  brought  into 
small,  as  pounds  into  shillings,  days  into  hours,  &c. — This 
is  done  ])y  Multiplication. 

Ascending  is  when  small  names  are  broun^ht  into  great, 
as  shillings  into  pounds,  hours  into  days,  &;c.  This  is 
performed  by  Division. 

REDUCTION  DESCENDING. 

RULE. 

Multiply  the  highest  denomination  given,  by  so  many 
of  the  next  less  as  make  one  of  that  greater,  and  thus 
continue  till  you  have  brought  it  down  as  low  as  your 
rue^tion  requires. 

Proof.  Change  the  order  of  the  question,  and  diWdet 
your  last  product  by  the  last  multiplier,  and  so  on. 

EXAMPLES. 

i.  In  251  J5s,  9d.  2qrs,  how  manv  farthings  ? 


$4 


REDUCTlOfi. 

£     s.     d.  qrs< 
25     15     9     2  Proof. 

20  4)24758         Ans.  24758 

515  shillings.  12)6189  2  qrs. 

12  

'- 210)51 15  9d. 

6189  perice.  . 

4  ^25  15  92 

24758  farthings. 

Note.  In  multiplying  by  20,1  added  in  the  15s.— by 
i2  the  9d. — and  by  4  the  2qrs.  which  must  always  be 
done  in  like  cases. 

2.  In  21l,  lis.  lOd,  Iqr,  how  many  farthings? 

^7is.  30329 

3.  In 461.  5s.  lid.  3qrs.  how  many  farthings? 

Ans.  44447 

4.  In  6ll.  125.  how  many  shillings,  pence  and  fars 
things?  ^ns.  1232s.  14784^.  59136^/5. 

5.  In  84/.  how  many  shillings  and  pence  ? 

Ans.  16805.  20l60d. 

6.  In  ISs.  9d.  how  many  pence  and  farthings  ? 

Jns.  22b d.  OOQqrs-. 
;■.  J.  .  \\  ...  how  many  half-pence  ? 

Ans.  14P962 

8.  lu  Sio  doi'arsat  6.?.  each,  how  many  farthings? 

Ans.  243648 

9.  In  41  guineas  at  2So\  each,  how  many  pence  ? 

Ans.  1S77() 

10.  In  59  pistoles,  al  22s.  how  many  shillings,  pence, 
and  farthings? 

Ans.  1298s.  15576d.  62304qrs. 

11.  In  37  hall-johannes,  at  48s.  ht)W  many  shillings^ 
yx-pences,  and  three-pences? 

.^7vfi.  1776s    3552  9ix-pe7icesy  7104  three-pences. 

12.  In  121  French  crowns,  at  6s.  Sd.  each,  how  many 
nence  and  farthinss  ?     '  An-^-  9680(1.  33720ar«. 


REDUCTION.  65' 

REDUCTIO?r  ASCENDING. 
RULE. 

Divide  the  lowest  denomination  given,  by  so  many  of 
that  name  as  r«ake  one  of  the  next  higher,  and  so  on 
through  all  the  denominations,  as  far  as  your  question 
requires. 

PnooF.     Multiply  inversely  by  the  several  divisors. 

EXA3IPLES. 

"  1.  In  224T65  farthings,  how  many  peuce,  shillings  afid 
pounds  ? 

Farthings  in  a  penny =4)224765 

Pence  in  a  shilling      =12)56191   l 

Shillings  in  a  jK)und    =2[0)468|2  7d. 

^234  2s,   7d.  Iqr. 
^^  ^ns.  r^Gigid.  4682.5.  254/. 

Note.    The  remainder  is  always  of  the  same  name  a- 
the  dividend. 

2.  Bring  30329  farthings  into  pounds  ?  i 
„   ^                 ^     ,                  Ms.  £31   lis.  lOcl  Iqr. 

3.  In  44447  farthings,  how  many  pounds  ? 

Ms.  £46  5s.  lid.  Sqrs. 

4.  Jn  09136  farthings,  how  many  pence,  shillings,  and^ 
gounds  }  Ans.  14/84(2.  1232-5.  ^6l   125. 

5.  In  20160  t  Mice,  how  many  shillings  and  pounds  .> 

_    _    ^^^^     ,.        ,  ^/i.s-.  16805.  or  c£84. 

0,  In  900  farthmg?,  how  many  pounds  ? 

^    „  .  ,  Ms.  ^0  155.  9d. 

7.  iiring  74981  half-pence  into  pounds  .> 

8.  In  243648  farthings,  how  many  dollars  at  6s.  each.^ 

9.  Reduce  13776  pence  to  guineas,  at  28s.  pTr  gdnea, 

30.  In   62304  farthings,  how.  many  pistoles,  at   22^ 
®^^^^  "  Ans.  :>(>,.' 


^:5 


SEDLCTrOZC. 


11.  In  7104  tbree-pences,  bow  many  half-johannes,  a, 
4Ss.  ?  Jns.  37. 

12.  In  38720  farthings,  how  many  French  crowns,  at 
^«-  8d.?  Jns.  12.1., 


Reduction  Ascending  and  Descending.  . 
1,  MONEY. 

1.  In  121Z.  Os.  9l-d.  how  many  half-pence  ? 

^ns.  58099 

2.  In  58099  half-pence,  how  many  pounds  ? 

^ns.  1211.  Os.  gid. 

3.  Bring  23760  half-pence  into  pounds.     Ans.  .£49  IO5, 

4.  In   214Z.   Is.  3d.   how  many   shilling's,    six-pences, 
three  pences,  and  farthings  }  Ans.  42815.  8562  six- 
pences, 17125  three-pences,  and  205500  farthings. 

5.  In  137/.  bow  many   pence,  and  English  or  French 
orowns  at  6s.  8d.  each  ?  J7is.  32880/^.  411  croivns, 

6.  In  249  English  half-crowns,  how  many  pence  and 
pounds?  Ans.  9960d.  and  £41  10s, 

7.  In  346  guineas,  at  21s.  each,  how    njany  shillings, 
o-roals  and  pence  ?     Ans.  7266s.  21798  gr'is,  and  S7192d. 

8.  In  48  guineas,  at  28s.  each,  how  many  4-id.  pieces  ?. 

Ans.  3584 
^     9.  In  81  guineas,  at  27s.  4d.  each,  how  many  pounds  ? 

Ans.  .^'110  145. 

10.  In  24396   pence,  how  many  shillings,  pounds  and 
pistoles?  Atis.  2033s.  £101   13s.  and  92 pistoles, 

9s.  over. 

11.  In  252  moidores,  at  36s.  each,  how  many  guineas 
at  28s.  each  ?  ^ns.  324. 

12.  In  168O  Dutch  guilders,  at  2s.  4d.  each,  how  many 
pistoles  at  22s.  each  ?  Ans.  178  pistoles,  4s. 

13.  Borrowed   1248   English  crowns,  at  6s.    8d.  each, 
how  many  pistareens,  at  14Ad.  each,  will  pay  the  debt  ? 

Alls.  6885  pistareens  and  7^d. 

14.  In  50Z.  how  many  shillings,  nine  pences,  six-pences^ 
four-pences,  and  pence,  and  of  each  an  equal  number? 

l2d,'\'9d.-\-6d.'{-4:d.'\'  1  d  =^32d  and  £bO  == 
i2000(/.-=-32=3<\5  Anso 


REDUCTION.  ^"■ 

EXAMPLES    IN 

REDUCTION  OF  FEDERAL  MONEY. 

1.  Reduce  2745  dollars  into  cents. 

2745  dollars  "^       Here   I   multiply   by    100,    (he 
100  1  cents  in  a  dollar;   but  dollars  are 

J*  readily  brought  into  cents  by  an- 

Ans.  274500  I  nexing    two    cyphers,     and     into 

J  mills  by  annexing  three   cyphers. 

Also,  any  sum  in  Federal  money  may  be  written  down 
as  a  whole  number  and  expressed  in  its  lowest  denomina- 
tion ;  for,  when  dollars  and  cents  are  joined  together  as 
a  whole  number,  without  a  separatrix,  they  will  shew- 
how  many  cenis  the  given  sum  contains ;  and  when  dol- 
lars, cents,  and  mills  are  so  joined  together,  they  will 
shew  the  whole  number  of  mills  in  the  given  sum. — 
Hence,  properly  speaking,  there  is  no  reduction  of  ttiis 
money ;  for  cents  are  readily  turned  into  dollars  by  cut- 
ting off  the  two  right  hand  figures,  and  mills  by  pointing 
off  three  figures  with  a  dot ;  the  figures  to  the  left  h%nd 
of  the  do*t,  are  dollars ;  and  the  figures  cut  off  are  cents^ 
or  cents  and  mills. 

2.  In  345  dollars,  how  many  cents  and  mills  ? 

Ans.  34500ets,  345000  mills-. 
S.  Reduce  48  dols.  7S  cts.  into  cents.         Jns,  4878 

4.  Reduce  25  dols.     8  cts.  into  cents.  Aiu.  2508 

5.  Reduce  54  dols.  36  cts.  5m.  into  mills.  Ans.  54365 

6.  Reduce    9  dols.  9  cts.  9m.  into  mills.      Ans.  9099 

$  cts, 

7.  Reduce  41925  cents  into  dollars.         Ans.  419  25 

8.  Change    4896  cents  into  dollars.  48  96 

9.  Change  45009  cents  into  dollars.                  450  09 
30.  Bring       4625  mills  into  dollars.                      4  62  5 


2.    TROY   WEIGHT. 

1.  How  many  grains  in  a  silver  tankard,  that  weighs- 
alb.  11  oz.  15  pwt.  ? 


as 


REUJUCTIOX. 

lb.    oz.  pivt. 
1      11     15 
12  ounces  in  a  poundi 

23  ounces. 
20  penny-weights  in  one  ounce; 

475  pennyweights. 
24  grains  in  one  pennyweighto 

1900 
950 


I'rvof.  24)11400  grains.     Am, 
2,0)47,5 

12)23   15  pwt. 

1  !b.  11-oz.  15  pwt. 

2.  In  246  oz.  how  many  pwls.  and  grains? 

Ans.  4920pwt,  HSOSGotj. 

3.  Bring  46080  grs.  into  pounds.  '  Ans.  8 

4.  In  97397  grains  of  gold  how  many  pounds  ? 

Ans.  l6lb.  iOoz.  ISpivt.  5grs. 

5.  In  15  ingots  of  gold,  each  weighing  9  oz.  5  pwt. 
how  many  grains  ?  Ans.  6G6OO 

6  In  4  !b.  1  oz.  1  pwt.  of  silver,  how  many  table 
spoons,  weighing  23  pwl.  each,  and  tea-spoons,  4  pwt. 
6  grs.  each,  can  be  made,  ai)d  an  equal  number  of  each 
sort  ? 

23pwt.-^^pwt.  6grs.=^6D4grs.  the  divisor;  an'd  Alb. 
loz.  lpwt.—'23544grs.  the  dividend.  Therefore  23544 
-j-654=36  Answer. 


3.    AVOIRDUPOIS    WEIGHT. 

In  89  cwt.  3  qrc.  14  lb,  12  oz.  how  many  ounces? 

4 

359  quarters,  [Carried  up.} 


ftEDUCTIOX.  C9 

359  quarters;  Proof. 

28  16)161068 

2875  28)10066  12oz. 

719  

4)359  14?^. 


10066  pounds. 

16         89cw/.  2qrs,  lAlb.  12oz. 


60398 
10067 


161068  ounces,    Answe7\ 

2.  In  19  lb.  14  oz.  11  dr.  how  many  drams? 

Ans.  509$. 

3.  In  1  ton,  how  many  drams  ?  Ans.  573440. 

4.  In  24  tons,  17  cwt.  3  qrs.  17  lb.  5  or.  how  many, 
ounces?  Ans.  892245. 

5.  Bring  5099  drams  into  pounds. 

Ans.  19lh.  1402.  11  di\ 

6.  Brijig  573440  drams  into  tons.  A71S.  1. 

7.  Bring  892245  ounces  into  tons. 

Ans.  24  tons,  IJ  civt.  3qrs.  IJlb.  5oz, 

8.  In  12  hhds.  of  sugar,  each  11  cwt.  25  lb.  how  many 
pounds  ?•  A71S.  15084. 

9.  In  42  pigs  of  lead,  each  weighing  4c\Yt.  3qrs.  how 
many  fother,  at  I9cwt.  2 qrs.  ?        Ans.  10  father,  4^:wt. 

10.  A  gentleman  has  20hhds.  of  tobacco,  each  8  cwt. 
^qrs.  14lb.  and  wishes  lo  put  it  into  boxes  containing  70 
lb.  each,  I  demand  the  number  of  boxes  he  must  get  ? 

Ans,  284. 


4.  Apothecaries'  weight. 
{/>  _^      J^ 

i.  In  9tb  S5  ic,  23  I9grs.  how  many  grains? 

Ans.  55799. 
2.  In  55799  grains,  how  many  pounds  ? 

Ans.  9tb  85  13  29  19gr. 


7^ 


REDUCTION. 


5.    CLOTH    MEASURE. 

1,.  In  95  yards,  how  many  quarters  and  nails  ? 

ylns.  SSOgrs.   1520/zir. 
2.  In  341  yards,  3qrs.  lua.  how  many  nails? 

Jtis,  5469. 
5.  In  3783  nails,  how  many  3'ards> 

/Ins.  236yds.  Iqr,  Sua. 
'     4.  In  61  Ells  English,  hov/  many  quariers  and  nails  ? 

Ans.  305 qrs.  1920na, 
5.  In  56  Ells  Flemish,  how  many  q-uarters  and  nails? 

Ans.  lOSqrs.  6727ia. 
C\  In  MS  Ells  English,  how  many  Ells  Flemish  ? 

Ans,  24GE.  F.  2qrs. 

7.  In  1920  nails,  how  many  yards,  Ells  Flemish,  and 
Ells  English  ?- 

^715.  nOyds.  UOE.  F,  and  96E.  E. 

8.  How  many  coats  can  he  made  out  of  36|  yards  oT 
broadcloth,  allowing  1|  yards  to  a  coat?  Ans,  21. 

6.    DRY   MEASURE. 

1.  In  136  bushels,  how  many  pecks,  quarts  and  pints? 

Ans.  5442jJcs.  4352qts.  S704pt$, 

2.  In  49  bush.  Spks.  5qts.  how  many  quarts  ? 

Ans.  1597., 

3.  1*1  8704  pints,  how^ many  bushels?  Ans.  136. 

4.  In  1597<iuarls,  how  many  bushels? 

Ans.  49bus.  Spies,  bqts. 

5.  A  man  would  ship  720  bushels  of  corn  \u  barrels, 
which  will  hold  3  bushels,  3  pecks  each,  how  many  bar« 
rols  musthe  get?  Ans.  192. 

7.    WINE    MEASURE. 

1.  In  9  tuns  of  win^,  how  many  hogsheads,  gallons 
and  quarts  ? 

Ans.  36hhds.  226Sgal  9072qts. 

2.  Ill  24  hhds.  18  gals.  2  qts.  how  man)fej-)ints  ? 

Ans.  12244. 

3.  In  9072  quarts,  how  many  tuns  ?  Afis.  9- 

4.  In  1900  pints  of  wiue,  how  many  hogsheads  ? 

Ans,  3 hhds.  49 gals.  ipt. 


REDUCTION.  ?i 

5.  In  1789  quarts  of  cider,  how  many  barrels  ? 

,4ns.  I4bls.  25 qts. 

6.  What  number  of  bottles,  containit.^  a   pint  and  a 
half  each,  can  be  filled  with  a  barrel  of  cider  ?    ^»«.  l68. 

7.  How  many  pints,  quarts,  and   two  quarts,  each  an 
equal  number,  may  be  filled  from  a  pipe  of  wine  ? 

^ns.  144. 


8.    LONG   MEASURE. 

1.  In  51  miles,  bow  many  turlongs  and  poles  ? 

ji7is.  408/Mr.  l6320poles, 

2.  In  49  yards,  how  many  feet,  inches,  and   barley- 
corns ?  ^'ns.   147ft.  17 (y4i7ich.  5292b. c. 

■3.  How   many  inches  from  Boston  to   New- York,   it 
being  248  miles  ?  ^^i^.  157 13 ZSOinch. 

4.  In  4352  inches,  how  many  yards  ? 

yins.  120yds.  2ft.  Sin. 

5.  In  682  yards,  how  many  rods  ? 

jiris.  6S2x2-^ll  =  l24rods. 

6.  In  15840  yards,  how  many  miles  and  leagues  ? 

Jns.  9'in.  3lea. 
0-^  7.  How  many  times  will  a  carriage  wheel,  16   feel  and 
9   inches  in   circumference,    turn    rontid   in  going    from 
New- York  to  Philadelphia  ;  it  being  96  miles  ? 

j^ns.  30261  tmies,  and  S^feet  over, 
8.  How  many  barley-corns  will  reach  romid  the  globe^ 
it  being  360  degrees?  j^ins.  4755801600. 


9.    LAND    OR    SQUARE    MEASURE. 

1.  In  241  acres,  3  roods  and  25  poles,  how  many  square 
rods  or  perches  ?  j^ns.  3S70'',perches. 

2.  In  20692  square  poles,  how  many  acres  ? 

Ms.  V29a.  Ir.  Upo. 

3.  If  a  piece  of  land  contain  24  acres,  and  an  inclosure 
of  17  acres,  3  roods,  and  20  rods  bo  takt  n  out  of  it,  how 
many  perches  are  there  in  the  remainder  ?  /- 

Jns.  9S0  perches. 

4.  Three  fields  contain,  the  first  7  acres,  the  second  10  " 
•acres,  the  third  12  acres,  1  rood;  how  many  shares  can 

y  be  divided  into,  each  share  to  contain  76  rods? 

•/?<s*  61  sharcsy  (uul  44  rods  ever. 


T2  REDUGTIOW. 

10.    SOLID   MEASURE. 

1.  In  14  tons  of  hewn  timber,  how  many  solid  inches  r 

^ris.  14X50xi728=xl209600. 

2.  In  19  tons  of  round  timber,  how  many  inches  ? 

An^.  1313280. 

3.  In  21  cords  of  wood,  how  many  solid  feet  ? 

^ns,  21X128=2688. 

4.  In  12  cords  of  wood,  how  many  solid  left  and  inches  ? 

^ns,  1536ft.  and  265420Sinch. 
•r  5.  In  4608  solid  feel  of  wood,  how  many  cords? 

jins.  36cds. 

11.    TIME. 

1.  In  41  weeks,  how  many  days,  hours,  minutes,  and 
seconds  ? 

^ns.  2S7d.  esssh.  413280mm.  and  24796800sec. 

2.  In  214d.  15h.  31ra.  25sec.  how  many  seconds  ? 

J71S.  185454855ec. 

5.  In  24796800  seconds,  how  many  weeks  ? 

^7is.  41  weeks. 

4.  In  184009  minutes,  how  many  days  ? 

Ans.  127 d.  18/i.  49mm. 

5.  How  many  days  from  the  birth  of  Christ,  to  Christ- 
inas, 1797,  allowing  the  year  to  contain  365  days,  6  hours. 

Jns.  656354d.  6/t. 

6.  Suppose  your  age  to  be  16  years  and  20  days,  how 
many  seconds  old  are  you,  allowing  365  days  and  6  hours 
to  the  year  ?  ^^ris.  5066496005gc. 

7.  From  March  2d,  to  November  19th  following,  in-^ 
elusive,  how  many  days  ?  */^ns,  262. 

'     12.  CIRCULAR  MOTION. 

1.  In  7  signs,  15®  24'  40^^  how  many  degrees,  minutes, 
and  seox>iids  ?     .       .      Ans.  225^  13524'  and  811480'' 

2.  Bring  1020300  secoo^into  signs. 

^^g^  J[7is.  9  signs,  13°  25' 

QUESTIONS    TO-EXERCISE    REDUCTION. 

1.  In  1259  groatsj  how^iiEtny  farthings,  pence,  shillin^Sf 
and  guineas  at  28s.  Jns.  2Q144qrs.  bOSGd 

419^.  Sd.  and  14guimaSf  27s.  M. 


REDUCTION.  ( 3 

2.  Borrowed  10  Englisli  guineas  at  2Ss.  each,  and  24 
English  crowns  at  6s.  and  8d.  each;  how  many  pistoles 
at  22s.  each  will  pay  the  debt?  -^ns.  20. 

3.  Four  men  hrouj^ht  each  17L  lOs.  sterling  value  in 
<rold  into  the  mint,  how  many  guineas  at  21s.  each  must 
they  receive  in  return  ?  -y^ns.  66  guin.  14s. 

4.  A  silversmith  received  three  ingots  of  silver,  each 
weighing  27  ounces,  with  directions  to  make  them  into 
spoons  of  2  oz.  cups  of  5  oz.  salts  of  I  oz.  and  snuif  boxes 
of  2  oz  and  deliver  an  equal  number  of  each;  what  was 
the  number?  -^ns.  Sufeachy  and  1  oz.  over, 

5.  Admit  a  ship's  cargo  from  Bordeiux  to  be  250 
pipes,  130  hhds.  and  150  quarter  casks  [|  Khds.]  how 
many  gallons  in  all;  allowing  t.very  pint  to  be  a  pound, 
what  burden  was  the  ship  of?  ./im.  44415  gai's.  and 

tli&ship^s  burden  iva$  158  tons^  I2cwt.  2qrs. 

6.  In  15  pieces  of  clotii,  each  piece  20  yds.  iiow  many 
French  Ells?    ^  ylus.  200. 

J.  In  .10  bales  of  cloth,  each  bale  12  pieces,  and  each 
piece  25  Flemish  Ells,  how  many  yards  ?        jinn.  2250. 

8.  The  forward  wheels  of  a  wapfgon  are  14A  feet  in 
circumference,  and  the  hir.d  wheels  15  feel  9  in.  .jes,  iww 
many  more  times  will  the  forward  wheels  turn  round  than 
the  hind  wheels,  in  running  from  Boston  to  New- York, 
it  being  248  miles  ?  .4ns.  7167. 

9.  How  many  times  will  a  ship  97  feet  6  inches  lono-, 
sail  her  length  in  the  distance  of  12800  leagues  and  ten 
yards  ?  Jas.  2079508. 

10  The  sun  is  95,000,000  of  miles  from  the  etirth, 
and  a  cannon  ball  ai  its  first  discharge  (lies  about  a  mile 
In  7\  seconds  ;  how  long  would  a  cannon  hall  be,  at  tha4. 
rate  in  flying  from  here  to  the  sun  ? 

jins.  22yr,  2l6:Z.  12^.  40w.    - 

11.  The  Sun  trij^veis  through  6  signs  of  the  Zodiac  in 
half  a  year;  how  niLny  degrees,  minutes. and  seconds? 

jin>>.  IHOdeg.  lOSOOmin.  64S000sec. 

12.  How  many  strokes  does  a  regular  clock  strike  iu 
365  iJ  lys,  or  \^r  ?  .4ns.  569  lO. 

13  Mnv  l^i^  will  it  take  to  count  a  milliotr  at  ihe  rate 
of  5U  a  miimie  ?  .^ns.  333h,  20m.  or  I3d.  21h,  2d«, 

r 


?4  FHACTIONS. 


14.  The  naiional  debt  of  England  amounts  to  about  JYV 
^nilUons  of  pounds  sterling;  how  lon^  would  it  take  to 
conni  this  debt  in  dollars  (4s.  66.  sterling)  reckoning 
without  intermission  twelve  hours  a  day  at  the  rate  of  00 
dollars  a  minute,  and ^6^  days  to  the  year? 

./ins.  94  years,  134  days,  5  hours,  20  min. 


FRACTIONS. 

r  RACTIONS,  or  broken  numbers,  are  expressions  for 
any  assi^^nable  part  of  an  unit  or  whole  number,  and  (in 
general)  are  of  two  kinds,  viz. 

VULGAR  AND  DECIMAL. 

A  Vulgar  Fraction,  is  represented  by  two  numbers  pla- 
ced one  above  anothrr,  with  a  line  drawn, between  them, 
thus,  I,  I,  &c.  siguifi«-s  three-fourths,  five-ei«i;hts,  Sec. 

The  figure  above  thp  line,  is  called  the  numeralor,  and 

that  below  it,  the  denominator, 

rri  S  5  Numerator. 

Thus,    <  - 

(.  8  Denominator. 

The  denominator  (which  is  the  divisor  in  division) 
shews  how  many  parts  the  intege?-  is  divided  into  5  and  the 
numerator  (which  is  the  remainder  after  division)  shews 
ho\v  many  of  those  parts  are  meant  by  the  fraction. 

A  fraction  is  said  to  be  in  its  least  or  lowest  terms, 
when  it  is  expressed  by  the  least  numbers  possible,  as  | 
when  reduced  to  its  lowest  terms  will  be  -i,  and  ^  is 
equal  to  |,  &c. 

PROBLEM  I. 

To  abbreviate  or  reduce  fractions  to  their  lowest  terms. 

RULE. 

Divide  the  terms  of  the  given  fraction  by  any  number 
which  win  divide  them  without  a  remainder,  and  the  quo- 
tients agam  isithe  same  manner:  and  so  on,  till  it  appears 
that  ther*^  is  no  number  greater  than  1,  which  will  divide 
f  hem,  and  the  fraction  will  be  in  its  least  terms. 
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EXA3IPLES. 

i.  Reduce  ^44  to  its  lowest  terras. 
(3)  (2) 
8)l!^=il^fo=T  the  Answer. 

2.  Reduce  ^||  to  its  lowest  terms.  .'^i^.     t 

3.  Reduce  |||  to  its  lowest  terms.  Ans.     | 

4.  Reduce  -^-^  to  its  lowest  terms.  -^ns.     \ 

5.  Abbrevinte  i-|  as  much  as  possible.  Ans.  \\ 

6.  Reduce  |§4  to  its  lowest  terms.  Ans.  |4 

7.  Reduce  i^|  to  its  lowest  terms.  Ans.     f 

8.  Reduce -g^-Sg.  to  its  lowest  terms.  Ans.     A 

9.  Reduce  f||  to  its  lowest  terms.  Aiis.  -J| 
10.  Reduce  |-i?|  to  its  lowest  terms.  Ans.     | 

PROBLEiM  II. 
To  find  the  value  of  a  fraction  in   the  known  parts  ct 
the  integer,  as  to  coin,  weigiht,  measure,  &c. 
RULE. 
Multiply  the  numerator  by  the  common  parts   ol'  tlie 
integer,  and  divide  by  the  denominator,  &c. 

EXAMPLES. 

What  is  the  value  off  of  a  pound  sterling  ? 
Numer.     2 

20  shillings  in  a  pound, 

Denom.  3)40(135.  Ad.  Ans. 
3 

10 
9 

1 
12 

3)12(4 
3  2 .. 
1.  What  is  the  value  of  |f  of  a  pomid  sterling  > 

Ans.  ISs.  5d  2-^(ffs. 
c.  Reduce  |  of  a  shilling  to  its  proper  quantity. 

A71S.  4|df. 

4.  What  is  the  value  of  |  of  a  shilling  r  .^ns.  4j(f. 

5,  What  is  the  value  of  }|  of  a  po'.n:d  troy  ?     Aru.  9or. 
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6.  How  much  is  ^^  of  an  hundred  weight  ? 

J71.S.  3qrs.  7lb.  10  ^^oz. 
7'  What  is  the  value  of  |  of  a  mile  ? 

^ns.  6fur.  26po.  lift. 

8.  How  much  is  {  of  an  cwt.  ? 

^ns.  2qrs,  3lh.  loz.  12^dr. 

9.  Reduce  f  of  an  Ell  English  to  its  proper  quantity. 

Ans.  "Igrs.  S^na. 

10.  How  much  is  f  of  a  hhd.  of  wine  ?    .^ns,  54gal 

11.  What  is  the  value  of  -^  of  a  day  ? 

Ans.  l6h.  36min»  b5^^sec. 
PROBLEM  HI. 
To  reduce   any  given   quantity   to   the   fraction  of  any 
greater  denomination  of  the  same  kind. 
RULE. 
Reduce  the  ^iven  quantity  to  the  lowest  terra  mention- 
ed for^a  numerator;  then  reduce  the  integral  part  to  the 
same  term,  for  a  denominator  5  which  will  bo  *the  frac- 
tion required. 

EXAMPLES. 

i.  Reduce  13s  6d.  2qrs.  to  the  fraction  of  a  pound. 
20  Integral  part  —  13  6  2  given  sum. 
12  ^  12 

240 .  162 

4  4  . 

960  Denominator.        650  Num.     Ans.  fff =||^'. 
2.  What  part  of  an  hundred  weight  is  3qrs.  14ib.  ? 

3qrs.  14ib.=^9^lb.         Ans.  T\\=i 
:3.  What  part  of  a  yard  is  3qrs.  Sna.  ?  Ans.  if 

4.  V7hat  part  of  a  pound  sterling  is  13s.  4d.  ?  Ans.  -| 
:^.  What  part  of  a  civil- year  is  3  weeks,  4  days  ? 

y1r,o       2  5  —  S_ 
^'^'^'   ley— T3 

6.  W^hat  partx)f  a  mile  is  6rur.  26pc.  3yds.  2ft.  ? 
fur.  po.  yd.  ft.    feet. 
G     26     3     2=: 4400  Num. 

a  mile  =5280  Denom.  Ans.  f||5=| 

r.  Reduce,  7oz.  4pwt.  to  the  fr-action  of  a  pound  troy. 

Ans.  I 
s.  What  Dart  of  an  acre  is  2  roods,  20  poles  ?  Ans.  | 
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9.  Reduce  54  gallons  to  the  fraction  of  a  hogshead  of 
wine.  Ans.  f 

10.  What  part  of  a  hogshead  is  9  gallons  ?      Ans.  ^      ^ 

11.  What  part  of  a  pound  troy  is  lOoz.  lOpwt.  lOgrs.  ? 

505 

■5TS" 


Ans.  ^^* 


DECIMAL  FRACTIONS. 

A  Decimal  Fraction  is  that  whose  denominator  is  aa 
unit,  with  a  cypher,  or  cyphers  annexed  to  it,  Thas,  ^^j 

W'  TWO^   &C.  &C.  

The  integer  is  always  divided  either  into  10,  100,  1000, 
&c.  equal  parts;  consequently  the  denomin£»tor  of  the 
fraction  will  always,  be  either  10, 100,  1000,  or  10000,  &c. 
whicli  being  understood,  need  not  be  expressed ;  for  the 
true  value  of  the  fraction  may  be  expressed  by  writing 
the  numerator  only  with  a  point  before  it  on  the  left  hand 
thus,  ^«o,  is  written  ,r>',   fVo  j45  ;  -^^  ,725,  &c. 

But  if  the  numerator  has  not  so^many  places  as  the 
denominator  has  cyphers,  put  so  many  cyphers  before  it, 
viz.  at  the  left  hand,  as  will  make  up  the  defect  j  so  write 
^^^  thus,  ,05 ;  and  -^^  thus,  ,006,  &c. 

Note.     The  point  prefixed  is  called  the  separatrix. 

Decimals  are  coun^^'^d  from  the  left  towards  the  right 
hand,  and  each  figure  lakes  its  value  by  its  distance  from 
the  unit's  place  ;  if  it  be  in  the  first  place  after  units,  (or 
separating  point)  it  signifies  tenths;  if  in  the  second, 
hundredths,  &c.  decreaj^ing  in  each  place  in  a  tenfold  prc^ 
portion,  as  in  the  following 

NUMERATION  TABLE. 


W     M 


.    CO    n    r%. 


7654321  2  34567 

WtioU  Numbers.  Decimals. 
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Cyphers  placed  at  the  rioht  hand  of  a  decimal  fraction 
do  not  alter  its  valiiCj  since  every  sig^nificant  fio:ure  con- 
%  tinues  to  possess  the  same  place  :  so  .5  ,50  and  .:)00  are 
all  the  same  value,  and  equal  to  -^^j  or  i.- 

But  cyphers  placed  at  the  left  hand  of  decimals,  de- 
crease their  value  in  a  tenfold  proportion,  by  removing 
them  further  from  the  decimal  point.  Thus,  ,5  ,05  ,005, 
&c.  are  five  tenth  parts,  five  hundredth  parts,  five  thou- 
sandth parts,  &c.  respectively.  It  is  therefore  evident 
that  the  magnitude  of  a  decimal  fraction,  compared  with 
another,  does  not  depend  upon  the  number  of  its  figures, 
but  upon  the  value  of  its  first  left  hand  figure:  for  in- 
stance, a  fraction  beginning  with  any  figure  less  than  ,9 
such  as  ,899229,  &c.  if  extended  to  an  infinite  number 
of  figures,  will  not  equal  ,9. 


ADDITION  OF  DECIMALS. 

RULE. 

1.  Place  the  numbers,  whether  mixed  or  pure  decimals, 
under  each  other,  according  to  the  ''alue  of  their  places. 

2.  Find  their  sum  as  in  whole  numbers,  and  point  off 
so  many  places  for  the  decimals,  as  are  equal  to  the  great- 
est number  of  decimal  parts  in  any  of  the  given  numbers. 

EXAMPLES. 

1.  Find  the  sum  of  41,^53+36,05+24,009+136 
"41,653 
,  J  36,05 

J  nus,    <^  24,009 
I   1,6 


Sum,  103,312  which  is  103  integers,  and  ^Vo%  P^^^^  ^^ 
un  unit.  Or,  it  is  103  units,  and  3  tenth  parts,  1  hun- 
dredth part,  and  2  thousandth  parts  of  an  unit,  or  1. 

Hence  we  may  observe,  that  decimals,  and  Federal 
Money,  are  subject  to  $ne,  and  the  same  law  of  notation, 
and  consequently  of  operation. 
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For  since  dollar  is  the  money  unit;  and  a  dime  l^eing 
the  tenth,  a  cent  the  hundredth,  and  a  mil!  the  thousandth 
part  of  Q  dollar,  or  unit,  it  is  evident  that  any  number  of 
dollars,  dimes,  cents  and  mills,  is  simply  the  expression  of 
dollars,  and  decimal  parts  of  a  dollar:  Thus,  11  dollars, 
6  dimes,  5  cents,=ll,65  or  11^^  dol.  &c. 

%  Add  the  following  mixed  numbers  together, 

f      (2)                             (3)  (4) 

Yards.  Ounces.  Dollars. 

46.23456  12,3456  '          48,9108 

24,y0400                   7,891  1,8191 

17,00411                     2,34  3,1030 

3,01111                    5,6  ,7012 


5.  Add  the  following  sums  of  Dollars  together,  viz. 
|l2,34565+7,891+2,34-f  14,-1- ,0011 

.dm.  $36,57775,  or  $36,  5di.  7cts.  7j^^milh. 

6.  Add  the  followins:  parts  of  an  acre  together,  viz. 

,756^'4.;;::>4..6544.,199  , 

./i7is.  1,8599  acres. 

7.  Add  72,5+32,071+2,1574+371,44-2,75 

.^ns    480;8784 

8.  Add  30,07+200,71+59,4+3207,1 

Jns.  3497,28 

9.  Add  71,467+27,94+16,084+98,009+86,5 

Ans.  300 

10.  Add  ,7509+,0074+,69+,8408+,6l09 

Ans.  2,9 

11.  Add  ,6+,099+,37+,905+,026  J,is.  2. 

12.  To  9,999999  add  one  millionth  part  of  an   unit^ 
and  the  sura  will  be  10. 

13.  Find  the  sum  of 

Twenty  five  hundredths,       ------ 

Three  hundred  and  sixty-five  thousandths, 
Sis  tenths,  and  nine  millionths,      -    -    -    - 


Answer^  1,215009 
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SUBTRACTION  OF  DECIMALS, 

RULE. 

Place  the  numbers  according  to  their  value  ;  then  sub- 
tract as  in  whole  numbers,  and  point  off  the  decimals  a« 
in  Addition. 


EXAMPLES. 

Dollars, 

Inch&s. 

1.  From  125,64 

2.  From  14,674 

Take     95,58756 

Take     5,91 

3.  From  76l,810y         719,10009 

27,15 

Take     18,9113             7,121 

1,51679 

6.  From  480  lake  245,0075 

Jns.  234,9925 

7.  From  236  dols.  take  ,549  dels. 

Ans.  S23:-,451 

8.  From  ,145  take  ,09684 

Ans.  ,04816 

9.  Fron^  ,2754  take  ,2371 

Ans.  ,0383 

10.  From  271  take  215,7 

A71S.  55,3 

11.  From  270,2  take  75,4075 

Ans.  194,7925 

12.  From  107  take  ,0007 

Jns.  106.9993 

13.  From  an  unit,  or  1,  subtract  the  millionth  part  of 

itself. 

^4ns.  ,999999 

MULTIPLICATION  OF  DECIMALS. 
RULE. 

1.  Whether  they  be  mixed  numbers,  or  pure  decimals., 
place  the  factors  and  multiply  them  as  in  whole  numbers. 

2.  Point  off  so  many  figures  from  the  product  as  there 
are  decimal  places  in  both  the  factors ;  and  if  there  be 
not  so  many  places  in  the  product,  supply  the  defect  by 
prefixing  cyphers  to  the  left  hand. 
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EXAMPLES. 

1.  Multiply    5,236                           2.  Multiply    3,024 

by       ,008  by       2,23 


Product,  ,041888  6,74352 

3.  Multiply  25,238  by  12,17  Answers^  307,14646 

4.  Multiply      2461  by  ,0529  130,1869 

5.  Multiply      7853  by  3,5  27485,5 

6.  Multiply  ,007853  by  ,035  ,000274855 

7.  Multiply         ,004  by  ,004  ,000016 

8.  What  cost  6,21  yards  of  cloth,  at  2  dols.  32  cents,  5 
mills  per  yard  ?    ,  Ans.  Si 4,  Ad,  2c.  8^-^m. 

9.  Multiply  7,02  dollars  by  5,27  dollars. 

Ans.  36,9954dols.  or  ^36  99cfs.  5j\m, 

10.  Multiply  41  dols.  25  cts.  by  120  dollars. 

Ans.  S4950 

11.  Multiply  3  dols.  45  cts.  by  l6  cts. 

Ans.  !SO,5520=55ci's.  2mills, 

12.  Multiply  65  cents,  by  ,09  or  9  cents. 

Ans.  g0,0585=5c/5.  SbmiMs. 

13.  Multiply    10  dols.  by  10  cts.  Ans.  gl 

14.  Multiply  341,45  dols.  by  ,007  or  7  mills. 

Ans.  g2,39+ 

To  multiply  by  10,  100,  1000,  &c.  remove  the  separa- 
ting point  so  many  places  to  the  right  hand,  as  the  multi- 
plier has  cyphers. 

r  Multiplied  by  10,       makes  4,25 

So  ,425  ^ by  100,     makes  42,5 

( by  1009,  is  425, 

For    ,425X10  is  4,250,  &c. 


DIVISION  OF  DECIMALS, 

RULE. 

1.  The  places  of  the  decimal  parts  of  the  divisor  and 
quotient  counted  together,  must  always  be  equal  to  those 
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in  the  dividend,  therefore  divide  as  in  whole  numbers, 
and  from  Ibc  right  hand  of  the  quotient,  point  off  so  ma- 
ny places  for  decimals,  as  the  decimal  places  in  the  divi- 
dend «-xceed  those  in  the  divisor. 

2.  if  the  places  in  the  quotient  be  not  so  many  as  the 
rule  requires,  supply  the  defect  by  prefixing  cyphers  to 
the  lef!  haiid  of  said  quotient. 

Note- — If  the  decimal  places  in  the  divisor  be  more 
than  those  in  the  dividend,  annex  as  many  cyphers  to  the 
dividend  as  you  please,  so  as  to  make  it  equal,  (at  least) 
to  the  divisor.  Or,  if  there  be  a  remainder,  you  may 
annex  cyphers  to  it,  and  carry  on  the  quotient  to  any  de- 
gree of  exactness. 

EXAMPLES. 
9,51)77,4114(8,14  S,8)>21318(,0561 

'76,08  190 


1,331  231 

951  228 


S804  38 

3804  38 

00  00 

3.  Divide  780,517  by  24,3  Answers.  32,3J2 

4.  Divide  4,18  by  ,1812  .;.  j23068-f 

5.  Divide  7,25406  by  957  ,00758 
(3.  Divide  ,00078759  by  ,525  ,00150+ 

7.  Divide  14  by  365  ^  ,03S3.:6-|- 

8.  Divide  f  246,1476  by  $604,25  ,4073C  + 
9-  Divide  |l865135239  by  $30^L  611,9+ 

10.   Divide  f  1,28  by  |8,3l  ,154-f 

11    Divide  56  -ts.  by  1  dol.  12  cts.  ,5 

12.  Divide  1  dollar  by  12  cents.  8,333  + 

13.  If  21 1  or  21,75  yards  of  cloth  cost  34,317  dollars, 
what  will  one  yard  cost  ?  $1,577 

Note. — When  decimals,  or  whole  numbers,  are  to  be 
divided  by  10,  100,  1000,  &c.  (viz.  unity  with  cyphers) 
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it  is  performed  by  removing  the  separatrix  in  the  divi- 
dend, so  many  places  towards  the  left  hand  as  there  are 
'v'yphers  in  the  divisor. 

EXAMPLES.  « 

C  10,  the  quotient,  is  57,2 
572  divided  by }  100,     -    -     -    -       572 

( 1000,  -    -   -   -      ,572 


REDUCTION  OF  DECIMALS. 

CASE  I. 

To  reduce  a  Vulgar  Fraction  to  its  equivalent  Decimal. 
RULE. 

Annex  cyphers  to  the  numerator,  and  divide  by  the 
denominator  5  and  the  quotient  will  be  the  decimal  re- 
quired. 

Note.  So  many  cyphers  as  you  annex  to  the  g^iven 
numerator,  so  many  places  must  be  pointed  in  the  quo- 
tient ;  and  if  there  be  not  so  many  places  of  figures  in 
the  quotient,  make  up  the  deficiency  by  placing  cyphers 
to  the  left  hand  of  the  said  quotient. 

EXA3IPLES. 

1.  Reduce  |  to  a  decimal..  8)1,000 

Jins.  ,125 

2.  What  decimal  is  equal  to  A  ?         jlnswers.  ,5 

3.  What  decimal  is  equal  to  I .''        -    -     -     -    .        '^^ 

4.  Keduce  ^  to  a  decimal.  ----...        2 

5.  R-duce  \l  to  a  decimal.         -----         ,6875 

6.  Reduce  |^  to  a  decimal.         ----'-.        35 

7.  Bring  ^\  to  a  decimal. ,09375 

8.  What  df-oinjal  is  equal  to  2T?      -     -     -     ,037G37-|- 
9*.  Reduce  4  to  a  decimal,  ....     ,33333^-^ 

10.  Rt  dace  y^^2T  ^^  '^^  equivalent  decimal.        -         ,i;o8 

11.  Reduce  :^  to  a  decimal.         -    -    -        ,1923076-f 
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CASE  II. 

To  reduce  quantities  of  several  denominaiions  to  a  Decimal. 
RULE. 

Brinff  the  given  denominations  first  *o  a  vulgar  fraction 
by  Prohiem  TIL  page  7^ ;  f^nd  reduce  said  vulgar  frac- 
tion to  its  equivalent  decimal ;  or 

KuLE  2.  Place  the  several  denominations  above  each 
other,  letting  the  his^host  denomination  stand  at  the  bot- 
tom ;  then  ci  i>  t;  each  denommation  (beginning  at  the 
top)  by  it.^  Vc'luc  i^i  the  next  denomination,  the  last  quo- 
tient will  give  the  aecimal  required. 

EXAMPLES. 

1.  Reduce  12s.  6d.  Sqrs.  to  the  decimal  of  a  pound. 
12 


96O)6O3.O0O000(,628125     Answer. 
5760 


2700 
1920 

By] 

4 

Rule  2. 
3, 

7800 
7680 

12 
20 

6,75 

ri,:>625 

1200 
960 

,628125 
6 

> 

2400 
1920 

4800 
4600 
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2..  Reduce  15s.  9d.  3qrs.  to  the  decimal  of  a  pAiind. 

Ans.  ,790621 

3.  Reduce  9d.  3(u*s.  io  the  decimal  of  a  shitUno:. 

4.  Reduce  3  farthings  lo  the  decimal  of  a  shillino;. 

Ans.  ,0625 

5.  Reduce  3s.  4d.  New-England  Currency,  to  ihe  de- 
cimal of  a  dollar.  Ans.  ,55555.>-}- 

6.  Reduce  12s.  to  the  decimal  of  a  pound.     Jns.  ,6 

Note.  When  the  shillings  are  even,  half  the  number 
with  a  point  prefixed,  is  their  decimal  expression;  but 
if  the  number  be  odd,  annex  a  cypher  to  the  shillinovs,  and 
then  by  halving  them,  you  will  have  tljeir  decimal  ex- 
pression. 

7-.  Reduce  1,  2,  4,  9;  l6  and  19  shillings  to  decimals. 
Shillings     1         2         4         9         l6  ^       19 
Jinswers.  ,05         ,1        ,2      ,45  ,8        ,y5 

8.  What  is  the  decimal  expression  of  4/.  19s.  6|d.  ? 

Ans.  .£4,97708  + 

9.  Bring  34^  iGs.  7|d.  into  a  decimal  expression 

Ans.  ^'34,83229  l6-f 

10.  Reduce  25Z.  19s.  5|d.  to  a  decimal. 

Am.  £25,9729l6-^ 

11.  Reduce  3qrs.  2na.  to  the  decimal  of  a  yard. 

Ans.  ,875 

12.  Reduce  1  gallon  to  the  decimal  of  a  hogshead. 

Aus°  ,OI5873-f 

13.  Reduce  7oz.  19pwt.  to  the  decimal  of  a  lb.  troy. 

Aim.  .6625 

14.  Reduce  3qrs.  211b.  Avoirdupois,  to  the  t^ecimal  of 
an  cwt.  Jn^,  ^9375 

15.  Reduce  2  roods,  16  perches  to  the  decimal  of  an 
acre.  Ans.  ,6 

16.  Reduce  2  feet  6  inches  to  the  decimal  of  a  yard. 

Ans.  ,8333334- 

17.  Reduce  Ofur.  l6po.  to  the  decimal  of  a  mile. 

Ans.  ,675 

18.  Reduce  4|  calendar  months  to  the  decimal  of  a 
^'^^r-  Am.  j37S 
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CASE  in. 

To  find  the  value  of  a  decimal  in  tiie  known  parts  of  the 
integer. 

RULE. 

€.  Multiply  the  decimal  by  the  number  of  parts  in  tbe 
next  less  denomination,  and  cut  off  so  many  places  for  a 
remainder,  to  the  right  hand,  as  there  are  places  in  the 
given  decimal. 

2.  Multiply  the  remainder  by  the  next  inferior  denom- 
ination, and  cut  off  a  remainder  as  before;  and  so  on 
through  all  the  parts  of  the  intejjer,  and  the  several  de- 
nominations standing  on  the  left  hand,  make  the  answer. 

EXAMPLES. 

I.  What  is  the  value  of  ,5724  of  a  pound  sterling? 
£.  ,5724 
20 


11,4480 


12 


5,3760 
4 


1,5040  Ans.  lis.  5d,  l,^qrs. 

2.  What  is  the  value  of  ,75  of  a  pound  ?     jins.  15$. 
S.  What  Is  the  value  of  ,85i?51  of  a  pound  ? 

Ans.  175.  Od.  2,4^rs. 

4.  What  is  the  value  of  ,040625  of  a  pound  ? 

Ans,  94^. 

5.  Find  the  value  of  ,8125  of  a  shilling.     Ans.  9^d. 
^.  What  is  the  value  of  ,6l7  of  an  cwt. 

Ans.  2qrs.  13lb    loz.  10 fidr. 

7.  Find  the  value  of  ,76442  of  a  pound  troy. 

Ans.  9oz.  Spwt.  llgr. 

8.  What  is  the  value  of  ,875  of  a  yd.  ?     jins.  3qrs.  2m> 
j9*  What  is  the  value  of  ,875  of  a  hhd.  of  wine  ? 

Ans,  56sal,  Oqt.  Ipl 
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10.  Find  the  proper  quanlily  of  ,089  of  a  mile. 

Jns.  2Spo.  2ijds    ift-   11,04m. 

1 1.  Find  the  proper  quantity  of  ,9075  of  an  acre. 

Ans.  3r.  '15,'2po. 

12.  What  is  the  value  of  ,560  of  a  y^ar  of  365  days  ? 

Jns.  207 d.  16/?..  26m.  24.<?^c. 

13.  What  is  the  proper  quantity  of  ,002084  of  a  pound 
troy  ?  Ans.  12,00384^r. 

14.  ^Vhat  is  the  value  of  ,046875  of  a  pound  avoirdu- 
pois ?  -^ns,  I2dr. 

i5.  What  is  the  value  of  ,712  of  a  furlong  ? 

Ans.  2Spo.  2yd.  ift.  11,04m.  ^ 
16.  What  is  the  proper  quantity  of  ,142465  of  a  year  ? 

Ans  51i9997^5days, 

CONTRACTIONS  IN  DECIMALS. 
PROBLEM  I. 

A  CONCISE  and  easy  method  to  find  the  decimal  of 
any  number  of  ihillings,  pence  and  farthings,  (to  three 
places)  by  Inspection. 

RULE. 

1.  Write  half  the  greatest  even  number  of  shillings  for 
the  first  decimal  figure. 

2.  Let  the  farthings  in  the  given  pence  and  farthings 
possess  the  second  and  third  places ;  observing  to  increase 
the  second  place  or  place  of  hundredths,  by  5  if  the  shil- 
lings be  odd  J  and  the  third  place  by  1  when  the  far- 
Ibings  excee<l  12^  and  by  2  when  they  exceed  36. 

EXAMPLES. 

U  Find  the  decimal  of  7s.  9|d.  by  inspection^ 
,3     =i  6s. 
5       tor  the  odd  shillings. 
39=the  farthings  in  9|d. 
2    for  the  excess  of  S6> 

sL  ,39i=decimal  required. 


2.  Find  the  decimal  expression  of  iCs.  4jd,  and  l7s. 
^d.  ^ns.  £  j819,  cmd  £  ,885 

3.  Write  down  £47  18  lOJ  in  a  decimal  expression. 

j4ns.  £47,943 

4.  lieduGft^l  8s.  2d.  to  an  equivalent  decimal. 

.^^w.  £J,408 

PROBLEM  n. 

A  short   and  easy  method  to  find  the  value  of  any  deci- 
mal of  a  pound  by  inspection. 

RULE. 

Double  the  first  figure,  or  place  of  tenths  for  shillings, 
and  if  the  second  figure  be  5,  or  more  than  5,  reckon 
another  shilling: ;  then,  after  this  5  is  deducted,  call  the 
fiofiires  in  the  second  and  third  places  so  many  farlhing:s, 
aba;iiioj  1  when  they  are  above  12;  and  2  when  above  36^ 
and  the  result  will  be  the  answer. 

Note.  When  the  decimal  base  hut  2  fiorures,  if  any 
thing;  remains  after  the  shillings  are  taken  out,  a  cypher 
roust  be  annexed  to  the  left  hand,  or  supposed  to  be  so.v 

EXAMPLES. 

1.  Find  the  value  of  £.  fiJO,  by  inspectioa. 
12s.=-double  of  6 
X       for  the  5  in  the  second  place  which  is  to  be 

[deducted  out  of  7.' 
Add        71d.=29  farlhincrs  remain  to  be  added. 
Deduct     id.  for  the  excess  of  12. 


Ans^  13s.  7d. 

2.  Find  the  value  of  £.  ,876  by  inspection. 

Jm.  17s.  6id 

3.  Find  the  value  of  £.  ,842  by  inspecJion. 

Jns.  Ids.  lOJ. 

4.  Find  the  value  of  £.  ,097  by  inspection. 

.^ns.  Is.  Ili^'. 
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REDUCTION  OF  CURRENCIES. 
RULES, 

For  reducing   the  Currencies  of  the   several   United 
States*  into  Federal  Money. 

CASE  I. 
To  reduce  the  currencies  of  the  different  states,  where 
a  dollar  is  an  even' number  of  shillings,  to  Federal  Moneys 
They  are 

{New'Englandy  New- York,  and   ') 

rirginmy  North- Carolina,  § 

Kentucky,  and 
Tennessee, 

RULE. 

1.  When  the  sum  consists  of  pounds  only,  aanex  a  €35- 
j^her  to  the  pounds,  and  divide  by  half  the  number  tjf 
shillings  in  a  dollar ;  the  quotient  will  be  dollars.t 

2.  But  if  the  sum  consists  of  pounds,  shillings,  pence, 
&c.  bring  the  given  sum  into  shilling.*,  and  reduce  the 
pence  and  farlhijigs  10  a  decimal  ofa  shilling ;  annex  said 
decimal  to  the  shillings,  with  a  decimal  point  between,  then 
divide  the  whole  by  the  nunrber  of  shillings  contained  in 
a  dollar,  and  the  quotit'nt  will  be  dollars,  cents,  mills.  &a 

*  Formerly  the  pound  was  of .  the  same  sierhng-  value  ii>  all 
the  colonies  as  in  Gretit-Br.taln,  and  a  Spanjsli  Dollar  worth 
4s6 — but  the  iegislatuies  of  the  different  colonies  emitted  b.lls 
©f  credit,  which  afierwards  depreciated  in  ihcu-  value,  in  some 
stales  more,  in  others  less,  kc. 

Thus  a  dollar 'is  reckoned  in 


New-England^'^        New  Jersey,       "^        |    South- 
Virginia,  I  z.      r'niinsulvanin.'    !         !  Cy^i^^^Uv, 

Ktniiicky,  and  j 


^mnsylvania,'    \^\  Carolina,  \ 
Delaware,  and  {^^^\      and       f  "^^^ 


Maiylandi        J        [Georgia.  J 


■I 


Tennessee.         J 
New-York.  <^     >  <, 
JV.  Carolina.     ^       ' 

f  Adding  a  cypher  to  the  pounds,  multiplies  the  whole  by 
10,  bnng-ing  them  into  tenths  of  a  pound ;  then  because  a 
dollar  IS  just  three^tenths  of  a  pound  N.  E.  cirrencv,  dm- 
ding  those  tenths  by  3,  brings  them  into  dolliu's,  &c.  See 
Note,  ijage  85. 
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EXAMPLES. 

1.  Reduce  73/.  New-England  and  Virginia  Currency, 
IQ  Federal  Money.  3)930 

•        g    cts. 

g243i=243  33| 
■Z  Reduce  45Z.  155.  T^d,   New-England  currency,  to 
20  [federal  money. 

d* 

A  dollar=6)915,625  *        12)7,500 


Sl52,604-f     Jns.  ,625    decimal. 

?SoTE.    1  farthing  is  ,25  1  which   annex  to  the  pence, 

2  —      =  .50  S-  and  divide  by  12,  you  will 

3  —      =  y75  3  have  the  decimal  required. 
3.  Reduce  345Z.   lOs,  l\\d.  New-Kampshire,  &c.  cui",- 

rency,  to  Spanish  milled  dollars,  or  federal  money. 
.£345     10     11^ 

20  d. 

12)11,2500 


6)6910,9375 


.9385  decimal. 


§1151,8229+  Ans. 
4.  Reduce  105Z.  14s.  3^d.  New- York  and  Nortii-Capa^ 
Una  currency,  to  federal  money. 

J6105     14    34  d. 

20  12)3,7500 


A  dollar=:5)2n 4,3125  ,3125  decima?. 


g;>64,289  06  .^5. 
Or  $  dent.  ^^4 
5.  Reduce  431/  New-\ork  currency  to  federal  money. 
This  being  pounds  only.* —    4)4310 

$    cts, 

Ans.  Sl077i=1077,50 


*  ji  dollar  is  8^-.  ia  this  currency — ,4=  f-g  of  a  jHnind  ; 
iberefre,  mill  tip/ tj  by  10,  und  dm(k  by  4,  brmgs  the 
fvmuia  i/MQ  dolUirSf  Sf^ 
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H.  Reduce   2Sl.   lis.  6d»  New-England   and   Virginia 
currency,  to  federal  mone3'.  Jns.  $95,25cfs. 

7.  Change  4631.  10s,  ScL  New-England,  &c.  currency, 
to  federal  money.  ^«5.  $1545,  lids.  !?».+ 

8.  Reduce  351.  195.  Virginia,  &c.  currency,  to  federal 
money.  Ans.  $119,  83cts.  3m.H- 

9.  Reduce   214Z.  10s.  7^1.  New- York,  &c.    currency, 
to  federal  money.  A)is.  $536,  32ds.  8»i.+ 

10.  Reduce  304/.  lis.  bd.    North-Carolina,   «fec.    cur* 
rency,  to  federal  money.  Ans.  $76l,  A^cts.  T7n.-\-- 

11.  Change  219/.    Us.    7^d.    New-England  and  Vir- 
ginia currency,  to  federal  money.     Jns.  $731,  94c/s.4- 

12.  Change  241/.  New-England,    &c.   currency^   into 
federal  money.  Ans.  $S03,  33ds. 

13.  Bring  20/.  18s.  5^d.  New-Enj^lajid  currency,  into 
dollars.  Ans.  $6^,  7 Ads.  6^m.+ 

14.  Reduce  468/.  New- York  currency,  to  federal  mo 
ney.  '  Ans.  $1170 

15.  Reduce    l7s-    9^^^    New- York,   &c.    currency,  to 
dollars,  &c.  Aiis.  $2,  ^^ds.  6,5//i.-f- 

\6.  Borroweti  10  English  crowns,  at  6s.  8t/.  each,  how 
ni a n^jp dollars  at  6s»  each,  will  pay  the  deht  ? 

Ans.  .§11,  lids.  Im. 
Note. — There  are  several  short  pra.ctical   tnetiiods  of 
reducing  New-England  and  New- York  curreiicies  to  Fed- 
eral Money,  lor  which  see  the  Appendix. 

CASE  II. 

To  reduce   the   currency   of  New-Jersey,  Pennsylvaniaj 

Delaware  and  Maryland,  to  Federal  Money. 

RULE. 

Multiply  the  given  sum  by  8,  and  divide  the  product 

by  3,  artd  the  quotient  will  be  dollars,  &c.* 

EXAMPLES. 

1.  Reduce  24^/.  New- Jersey,  Sic.  currency,  to  federal 
woney. 
^•245x8a=1960,  and  1960-r-3 =§655^=8653,  33-lds. 
Note.— When    there   are  shillings,  pence,  &c.  in  the 

*  A  dollar  is  7s.  6d.=^90d.  in  this  oimency^^^—^  of 
a  pouud  ;  iherefore,  multiplying  by  8,  and  dividing  Oi^  3, 
j^ivf^s  iiic  dollars,  cents,  ^c» 
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given  sum,  reduce  them  to  the  decimal  of  a  pound,  tben 
multiply  and  divide  as  above,  &c. 

2.  Reduce  36/.   Il5,  S^d.  New-Jersey,  &c.  currency, 
to  federal  money.     ^36,5854  decimal  value. 


$ 


3)292,6832(97,5^106  Ans.     ANSWEfes^ 

£.      s.  d.  $   cts.  nu 

S.  Reduce  240    0  0  to  federal  nioney  640  00 

4.  Reduce  125     8  0  .  334  40 

5.  Reduce     9'>     7  6|         265  00  5     + 

6.  Reduce  100    0  0  266  66  6     + 

7.  Reduce     25     3  7 67  14  4 

8.  Reduce      0  17  9  2  36  6,6 

CASt:  III. 

To  reduce  the  currency  of  South -CaroliHa  and  Georgia^ 
to  federal  money. 
RULE. 

Multiply  the  ^^iren  sum-  by  30,  and  divide  the  product 
Isy  7,  the  quotient  will  be  the  dollars,  centS;  &c.* 

EXAMPLES. 

1.  Reduce  TOOL  Soutii-Carolina  and  Georgia  currency, 
to  federal  ^ncnov. 

1 '00^.  X 30  =^3000;  3000-T-7<=f  428,5714  Jns, 

2.  Reduce  54/.  16.9.  9hl-  Georgia  cnrrency,  to  federal 
money.  54,8406  decimal  expression. . 

30 


7)1M5,2180' 

JnS.   235.0-.11  ANSWERS. 

£.      s.     d.  y-  ^'.cts.  niiL 
S.  Reduce     94     14     8  to  federal  money,  405  99  8-f 

4.  R^•duce     19     17     6^ 85  18  7+ 

5.  R?dmre  417     14     6  1790  25 

6    Rcdiire  140     10     0.  — >-—  602  14  2+ 

7-  Reduce  l60       0.  0  — 685  71  4 


*  4s,  8d  or  r^Gdrto  ihn  doUaT=^{{-^-:=-ij  of  a  pound  s 
iheujoic  Xi>0-5-7. 


£, 

S. 

d. 

8. 

JReducc 

0 

11 

6 

9. 

Reduce 

41 

17 

9 
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$    cis.  m. 

2  46  4+ 

179  51  43V 


CASE  IV. 

To  reduce  the  currency  of  Canada  and  Nova-Scotia,  lo 
Federal  Money. 
RULE. 
Multiply  the  ^iven  suni  by  4,  the  product  will  be  dollars. 
Note.     Five  shillings  of  this  currency  arv   equal  to  a 
dollar;  consequently  4  dollars  make  one  pound. 

EXAMPLES. 

1.  Reduce  125L  Canada  and  Nova-Scotia  currency,  tt» 
federal  money.  125 

4 

^ns.  g500 

2.  Reduce  55Z.  lOs.  6d.  Nova-Scotia  currency^  to  dol- 
lars. 55,525  decimal  value. 

4 

— ^- .      $    cts, 

jifis.  $222,  100=222  10  Answers. 

3.  Reduce  241  18     9  to  federal  money,  967  7* 

4.  Reduce     58  13     6i             234  70 

5.  Reduce  528  17     8               . 2115  53 

6.  Reduce       12     6               4  50 

7.  Reduce  224  19  0 899  80 

8.  Reduce   0  13  1  if      2  79 


REDUCTION   OF    COIN. 

RULES 

For  reducing  the  Federal  Money  to  the  currencies  of  the 
several  United  States. 
To  reduce  Federal  Money  to  the  currency  of 

'f^Sf^'l   ^  <;  Multiply  the  Riven  sum  by  ,3 
^-  i  KJf,^ky',  cnd\ij  «"^  the  product  wilt  l,e  pounds 
iTermess!^,  «  C  and  decimals  of  a  pound. 
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2-  j  IS.  Carolina!    f  I  )  ""'  'i'"  '"■"""  r  "     ^'  T        ' 
(^  )  f^  C  ^'"^d  det  laials  oi  a  pound. 

fNnV' Jersey,     "]  ^  fMuitiply    the   given   sum  by  ,3 

g     I  Fenns'tjlvania,  {  ^  !  and  divide  the  product  by  8,  & 

*   I  Delaware^  Sf    (  ^  i  the    quotient    wUI    be    pouJids, 

<-Maryland,      J  Land  dtcimais  of  a  pound. 


South' Carolina, 
4.  *s  and 

1       Georgia, 


fMu!ti|My  the  given  sum  by  .7 
^  2*  J  and  divide  by  80,  the  quotitMit 
g   I  will  be  the  answer  in  pounds, 
Lund  deciiuais  of  a  pouncl. 


EXAxMPLES, 

In  the  foregoing  Rules. 

1.  Reduce  gl52,  60  cts.  to  New-England  curreDCy* 
,3 


^45,  780  Jns.=£45  15s.  7..<2(l. 

20       But  the  value  of  any  decimal  of 

a  pound,  may  be  found  by  inspec- 

15,  600  tion.     See  problem  II.  page  88. 
12 


7,  200 
2.  In  Sl9<5,  how  many  pounds,  N.  England  currency? 


.^58,8  Jns.^£5S  l6 

3.  Reduce  S629  into  New- York,  &c.  currency. 

^251,6  ^MS.=^251   12 

4.  Bring  &110,  51  cU.  1   ra.   into  New-Jersey,   dr^o 
Currency. 
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gllO,511 
,3 

Double    4  makes  8s.     Then  39  far* 

8)331,533     things    is    9d.    3qrs.      See  Problem  II,- 

*  page  88. 

^41,441  Ans.=£^l  8s.  9^d.  hy  Inspection. 
5.  Briog  $65,    26  cts.  into  South-Caroiiiia,   &c.  cur^ 
rency.  ,7 

3),45,  752 


£15j250=£L5  5s,  Ans,  Answers. 

g  cts.  ^     s.    d. 

6.  Reduce  425,07  to  N.  E.  &c.  currency.  127  10    5  + 

7.  Reduce     36,11  to  N.  Y.  &c.  currency.  14     8  10|+ 

8.  Reduce  315,44  to  N.  J.  &c.  currency.  118     5     9^-f 

9.  Reduce  690,45  to  S.  C.  &c.  currency.  l6i     2    1,2 


To  reduce  Federal  Money  to  Canada  and    Nova-Sceiia 
Currency. 
RULE. 
Divide  the  Dollars,   &c.  by  4,   the   quotient  will  be 
pounds,  and  decimals  of  a  pound. 

EXAMPLES. 

1.  Redace  ^741  into  Canada  and   Nova-Scotia  cur- 
rency, g  cts. 
4)741,00 


<£185,25=:£185  55. 
2.  Bring  8311,  To  cts.  into  Nova- Scotia  currency. 
S  cts. 
4)311,750 


£77, 9375  =£77  I8s.  9d, 

3.  Bring  g2907,    56  cts.    iiito  Nova-Scotia  currency, 

Jns.  £726  I7s.  9id. 

4.  Reduce   82114^  50  cts.  into  Canada   currency. 

Ans,  £^28  VZs.  6d, 
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RULES,  for  reducing  the  currencies  of  the  several  Uni- 
to  the  par  of  all  the  others.  See  the  given  currency 
right  hand,  till  you  come  under  the  required  currency, 


% 

N.  England, 
Virginia, 
Kentucky, 

and 
Temussee. 

New-Jersey, 
Pennsylvania 

Delaware, 
and 

Maryland. 

New-York, 

and 

N.    Carolina. 

N.    England, 

ViTginia, 

Kentucky, 

and 
Tennessee. 

Add  one  4th 
to    the   given 
sum. 

Add  one  3d 
to  the  given 
sum. 

New-Jersey^ 

Pennsylvania, 

Delaioare, 

and 
Maryland. 

Deduct  one 
fifth  from  the 
given  sum. 

x4Ldd  one  fif- 
teenth to  the 
given  sum. 

New-York, 
and 
North-Caro- 
lina. 

Deduct  one 
4th  from   the 
New- York, 

&c. 

Deduct  one 
16th  from  the 
New-York. 

Souih-Caroli- 
'    na,  and 
Georgia. 

Multiply  tho 
given  sum  by 
9,  and  divide 
the      product 

by  7. 

Multiply  the 
^iven  sum  by 
45,  and  divide 
the  product 

by  28. 

Multiply  the 
given  sum  by 
12,  and  di- 
vide the  pro- 
duct by  7. 

Canada, 

and 

Nova-Scotia. 

Add  one  5th 
to  the  Cana- 
da, &c. 

Add  one  half 
to  the  Canada 
sum. 

Multiply  the 
given  sum  by 
8,  and  divide 
the  product 
by  5. 

Sterling, 

To  the  Eng 

lish  sum  add 
one  third. 

Multiply  the 
EngPhjuoney 
by  5,  and  di> 
vide  the  pro- 
duct by  3. 

Multiply  the 
English  sum 
by  l6,and  di- 
vide the  pro- 
duct bv  9.     , 
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ted  States,  also  Canada,  Nova-Scotia,  and  Sterling,  feacli 
in  the  left  hand  column,  and  then  cast  your  eye  to  the 
and  you  will  have  the  rule. 


Souih-Carolina, 

and 

Georgia. 

Canada, 

and 

Nova-Scotia. 

Sierling.J 

Muhiply  the  giv- 
en sum  by  7>  and 
divide  the  product 
by  9. 

Multiply  the  giv 
en  sum   by  5,  and 
divide  the  product 
by  6. 

Deduct  ojie 
(ourlh  from  the 
i^iven  sum. 

Multiply  the  giv- 
en sum  by  28,  and 
divide  the  product 
by  45. 

Deduct  one  third 
from    the    given 
sum. 

Multiply  the  giv- 
en sum  by  S,  and 
divide  the  product 
by  5. 

Multiply  the  giv- 
en sum  by   7,  and 
divide  the  product 
by  12. 

Multiply  the  giv- 
en sum  by  5,  and 
divide  the  .product 
by  8. 

Multiply  the  giv- 
en sum  by  9,  and 
divide  the  product 
by   16. 

•Multiply  the  giv- 
en sum  by  15,  and 
divide  the  product 
by  14. 

From   the  givenj 
sun),    deduct    one 
twenty-eighth. 

Deduct  one  fif- 
teenlii     Irom     the 
given  sum. 

Deduct  one 
tenth  from  tlie 
given  sum, " 

Add   one   ninth 
to  the   given  sum. 

To  the  English 
money     add     one 
twenty-seventli. 

i9S  REDUCTION  OP   COIN'. 

APPLICATION 

Of  the  Rules  contained  in  the  foregoing  Talk, 

EXAMPLES, 

1.  Keduce  4GL  10s.  6d.  of  the  currency  of  New -Hamp- 
shire, into  that  of  New-Jersey,  PeiiDsyivania,  &c. 

£.   s.  d. 
See  the  Rule         4)46  10  6 
in  the  Table.  +11  12  7i 


j^Jis.  £.  58     3^  1| 
2.  Reduce  25Z.    135.    9d.    Connecticut    currency,    to 
f^few-York  currency. 

£.    s,  d. 

3)25  13  9 

By  the  Table,    +  &c.    H-8  11  3 


Jns.  £SA    5  0 
3.  Reduce  125Z.  IQs.  4d.  New- York,  &c.  currency,  to 
South  Carolina  currency. 

£.    s,  d. 

Rule  by  the  Table,  125    10  4 

x7,-^by  12,  &c.  7 


12)878     12  4 

Ans.  £7S      4  4A 
4.  Reduce  46Z.  1  Is.  8rf.  New- York   and  North-Caro- 
lina currency,  lo  sterling  or  English  Money. 

£.    s,  d. 

46  11  8 

9 


See  the  Table.    1    l6=c4X4j4l9     5  0 
Xgiven  sum  by  >  4)104  l6  3 

9-^l<),&c.         3  ' 

Jns.  ^26    4  Of 
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To  reditce  any  of  the  different  cnrrencios  of  the  sove- 
?ft  States  into  each  other,  at  par ;  you  may  consult  the 
precediiig  Table,  which  will  give  you  the  Rules. 

MORE    EXAMPLES    FOR   EXERCISE. 

5.  Reduce  84/.  lOs.  Sd.  New-Hampshire,  &;c.  currency^ 
tnto  New-Jersey  currency. 

Jns.  £105  13s.  4d,f 

6.  Reduce  120Z.  Ss.  3d.  Connecticut  currpiicy.  into  New- 
York  curr^ricy.  >^ins.  £]6<)  lis.  Od. 

7.  Roduce  J'POZ.  10?.  Masparhusetts  currency,  into 
South-Caroliiifi  and  Geor^a  currency. 

^Arn.  £93   \As.  51c?. 

8.  Reduce  410Z  18^?.  llr/.  Rhode-lslaiid  currency,  into 
€anada  and  Nova-Scotia  currency. 

ylns.  £3A2  95.  Id, 
9-  Reduce   524/.  8s.  Ad.  Virginia,  &c.  currency,  into. 
Sterling:  money.  Ans.  £293  Gs,  3d, 

10.  Reduce  21 4Z.  9^.  ^d.  New-Jersey,  &c.  currency, 
into  New-Hampshire,  Massachusetts,  &c.  currency. 

jins.  £l7l  lis.  Ad, 

11.  Reduce  100/  New-Jersey,  &c.  currency,  into  New- 
York  and  North-Carolina  currency. 

Ans.  <£106  13s.  Ad. 

12.  Reduce  lOOZ.  Delaware  and  Maryland  currency, 
into  Sterling:  money.  Ans.  £60. 

13.  Reduce  ll6Z.  lK)s.  New- York  currency,  into  Con- 
necticut currency,  ./ins.  £87  7s.  6d. 

14.  Reduce  112Z.  7s,  3d.  S.  Carolina  and  Georgia  cur- 
rency, into  Connecticut,  &c.  currency. 

Ans.  c£l44  9s.  S^d, 

15.  Reduce  lOOZ.  Canada  and  Nova-Scotia  currency^ 
into  Connecticut  currency.  Ans.  £  120. 

16.  Reduce  116Z.  14s.  9d.  Sterling  money,  into  Con- 
necticut currency,  ^ns.  <£l55  13s. 

17.  Reduce  104/.  10s.  Canada  and  Nova-Scotia  curren- 
cy, into  New- York  currency.  Ans.  £l67  4s. 

18.  Reduce  lOOZ.  Nova-Scotia  currency,  into  New-Jer- 
sey, &c.  currency,  Ans,  £l!^. 
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RULE   OF    THREE   DIRECT. 

The  Rnle  of  Three  Direct  Teaches,  by  having  three 
numbers  nriven  to  find  a  fourth,  which  shaifhave  tlie  same 
proportioij  to  the  third,  as  the  second  has  to  the  first. 

1.  Observe  that  two  of  the  ^iven  Muinl>frs  in  your 
question  are  always  of  the  same  name,  or  kind:  one  of 
which  must  be  the  first  number  in  stating:;,  and  the  other 
the  third  nimiber;  consequently  the  first  and  third  num- 
bers nmst  always  be  of  the  same  name,  or  kind  ;  and  thev 
other  number,  which  is  of  the  same  kind  with  the  answer, 
or  thing  sought,  will  always  possess  the  second  or  middle 
place. 

2.  The  third  term  is  a  demand  ;  and  may  be  known  by 
these  cr  the  like  words  before  it,  viz.  What  will  ;  What 
cost  ?  How  many  ?  How  far  ?  How  long  ?  or,  How 
much,  &ZC. 

RULE. 

1.  State  the  qnefiion;  that  is,  place  the  numbers  so 
^hat  the  first  and  third  terms  may  be  of  the  same  kind;- 
md  the  second  term  of  the  same  kind  with  the  answer, 
or  thino^  sought. 

2.  Bring  the  iir st  and  third  terms  to  the  same  denom- 
ination, and  reduce  the  secoiid  term  to  the  lowest  name 
menl/ioned  in  it. 

3.  f^Iiiltiiiiy  the  second  and  third  t^nvs  together,  Bod 
'nviw'  ihctr  product  by  the  first  teriu  ;  the  quotient  will 
be  ti  e  riiiswer  \o  the  qn<'s{ion,  in  the  same  denominatiorv 
vou  left  .he  second  t'^ni  in,  which  may  be  brought  into 
any  other  denomination  required. 

The  method  of  proof  is  by  invertino;  the  question. 

NOTE. — The  tbilowinsj  methods  of  operation,  when  they 
CHU  be  used,  perfoim  the  work  in  a  much  shorter  manner  than 
the  ger.eral  rule. 

1.  Divide  the  second  term  by  the  first;  multiply  the  quotient 
into  the  third,   und  the  p  oduct  will  be  the  answer.     Or 

2.  D.vtde  the  third  term  by  the  first;  multiply  the  quotient 
into  the  second,  and  the  product  will  be  the  answer.     Or 

3.  Divide  the  first  term  by  the  second,  and  the  third  by  that 
quotient,  and  the  hst  quotient  will  be  the  answer.     Or 

4  Divide  the  first  term  by  the  thj-d,  and  the  second  by  chat 
quotient,  and  the  last  quotient  will  be  the  answer. 
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EXAMPLES. 

1.  If  6  yards  of  clolb  cost  9  dollars,  what  will  2ayards 
cost  at  the  same  rate  ?  Yds.  S       Yds. 

Here  20  yards,  which  moves  6  :  9  :  :  20 

the  question,  is  the  third  term  ;  9 

6  yds.  the  same  kind,  is  the  first,  

and  9  dollars  the  second.  6)180 

Jns.  S30 

2.  If  20  yards  cost  30  dols.       3.  If  9  dollars  vvill  buy  6 


what  cost  6  yards  ? 

yards. 

,  how  many  yards  will 

Yds.     S      Yds. 

30  dollars  buy  .^ 

20  :  30  :  :  6 

8    yds.       % 

6 

9  :  6  :  :  30 
6 

2,0)18,0 

9)180 

Jns.  S9 

An$.  20ijds.. 

4.  If  3  cwt.  of  sugai 

r  cost  8/.  8s.  1 

ivhat  will  11  cwt.  1  qr. 

24  lb.  cost  ? 

3  cwt.  81.  8s.  C.  qr. 

Ih. 

lb. 

s. 

112           20         11   1 

24 

As  2>Z^ 

I  163  :  ;  1284^^^.. 

4 

168 

336  lb.  l6Ss.       

45 

10272 

28 

7704 



1284 

364 

,, (2^0}- 

92 

336)215712(^64,2. 

2016 

128475. 

32/.  2s  . 

^ 

1411  Am. 

1344 

6.2 
672. 

§* 
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5.  If  one  pair  of  stockings  cost  4s.  6d.  what  will  19 
dozen  pair  cost  ?  Jns.  £51  6s, 

6.  If  19  dozen  pair  of  shoes  cost  51l.  6s.  what  will  one 
pair  cost  ?  »dns.  4s.  6d, 

7'  At  lO^d.  per  pound,  what  is  the  value  of  a  firkin  of 
butter,  weight  56  pounds  ?  Ans.  £2  9s. 

8.  How  much  sugar  can  you  buy  for  23l  2s.  at  9d.  a; 
pound  ?  Ans.  5C.  2qrs. 

9'  Bougrht  8  chests  of  sugar,  each  9  cwt.  2  qrs.  what 
do  they  come  to  at  2Z.  5s.  per  cwt.  ?  Ans.  £l7l. 

10.  If  a  man's  wages  are  7,5/.  lOs.  a  year,  what  isjhat 
a  calendar  month  ?  Ans.  £6  5s.  \0d. 

11.  If  4|  tons  of  hay  will  keep  3  cattle  over  the  winter  ; 
how  many  tons  will  it  take  to  keep  25  cattle  the  same 
time  ?  Ans.  37i  tons. 

12.  If  a  man^s  yearly  income  be  208Z.  Is.  what  is  that 
a  day  ?  Ans.  lis.  4d.  2-^''-^\qrs. 

13.  If  a  man  spends  3s.  4d.  per  day,  how  much  is  that 
a  year?  Ans.  £60  l6s.  Sd. 

14.  Boarding  at  12s.  6d.  per  week,  how  long  will  32^ 
lOs.  last  me  ?  Ans.  I  year. 

15.  A  owes  B  34751.  but  B  compounds  with  him  for 
ISs.  4d.  on  the  pound ;  pray  what  must  he  receive  for 
his  debt?  Ans.  £23l6  I3s.  4d.. 

16.  A  goldsmith  sold  a  tankard  for  SL  12s.  at  5s.  4d. 
per  ounce,  what  was  the  weight  of  the  tankard  ? 

Ans.  21b.  Boz.  5pwL 

17.  If  2  cwt.  3  qrs.  21  lb.  of  sugar  cost  6/.  Is.  8d.  what 
cost  35i  cwt.  ?  Ans.  £73. 

18.  Bought  10  pieces  of  cloth,  each  piece  containing 
9|  yards,  at  lis.  4|  pence  per  yard  ;  what  did  the  whole 
come  to  ?  ^"s-  ^5^  9s.  G^^. 

FEDERAL  MONEY. 

NOTE  1.  You  must  state  the  question,  as  taujrbt  m 
the  Rules  foregoing,  and  after  reducing  the  first  and  third 
terms  to  the  same  name,  &c.  you  may  multiply  and  di- 
vide according  to  the  rules  in  decimals  ;  or  by  the  rul?S 
^r  multiply  iug  and  dividing  Federal  Mowey. 
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EXAMPLES. 


19.  If  7  yds.  of  cloth  cost  J  5  dollars  47  cents,  what 
will  12  yds.  cost  ?  Vds.     gc/s.       yds. 

7  :  15,47  :  :  12 
12 


7)185,64 

Jns.  26,52=^826,  52c^s. 
But  any  sum  in  dollars -and  cents  may  be  written  down 
as  a  whole  number,  and  expressed  in  its  lowest  denomi- 
nation, as  in  the  following  example:  (See  Reduction  of 
Federal  Money,  page  67.) 

20.  What  will  1  qr.  9  lb*  sugar  come  to,  at  6  dollars 
45  cts.  per  cwt.  } 

qr,  lb.  lb.       cts.'         lb, 

19  As  112  :  645  :  :  37 

28  37 

37  lb..  4515 

1935 

112)23865(213+ ^/W.=g2,  13. 

224 

146 
112 

345 
336 

9 

NOTE  2.  When  the  first  and  third  numbers  are  fede- 
ral money,  you  may  ann«^x  cy pliers,  (if  necf^^siny)  until 
you  make  their  decimal  places  or  fijrnres  at  the  right 
hand  of  the  separatrix,  ttiual :  which  wiii  reduce  them  to 
a  like  denominaticn.  Tiien  you  may  nmltiply  and  di- 
vide, as  in  whole  nuniHers,  and  the  quotient  wilt  express 
the  answer  in  the  least  denomination  mentioned  in  th6 
3econd,  or  middle  term. 
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EXAMPLES. 

21.  If  3  dollars  will  buy  7  yards  of  cloth,  how  many 
yards  can  I  buy  for  120  dollars,  75  cents  ? 

cts.    yds.       cts. 
^  As  300  :  7  :  :  12075 

7 

yds, 

300)84525(28J|^«5« 

22.  If  12  lb.  of  Tea  cost  6  dols.         6  )0 

78  cts.  nud  9  mills,  what  will  5  lb.         • 

cost  at  the  same  rate?  24.')2 

Ih      mills.  lb.  2400 

As  12  :  6789  :  :  5  

5                                         525 
^  *                             300 


12)33945 


$ds.7n.         225 


Jns.  28284-mi7Zs,=2,82,8.  4 

900(3$^*. 
900 

$    ets.       ■ 

23.  If  a  man    lays   out  J21,  23   in   merchandize,  and 
thereby  ^t'ins  39  dollars,  51  cts.  how  much  will  he  gaia 
by  laying  out  12  dollars  at  the  same  rate  ? 
Cents.      cents.        cents. 
As  12123  :  3951   :  :  1200 
1200 

cts.     $  cts. 

12123)4741 200('39i^3,91  -^ni.. 
S6369 


IKM.SO 


nor 
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24.  If  the  wages  of  15  weeks  come  to  6-1  dols.  19  ct^ 
what  is  a  year's  wages  at  that  rate  ? 

>/ins.  ^222,  52cfs.  5m. 

2v5.  A  man  bought  sheep  at  1  dol.  II  cts.  per  head,  to 
the  amount  of  51  dols.  6  cts.  j  how  many  sheep  did  he 
buy  ?  ^ns.  46. 

26.  Boujrht  4  pieces  of  cloth,  each  piece  coiitainitig  31 
yards,  at  l6s.  6d.  per  yard,  (New-Eng-land  currency) 
what  does  the  whole  amount  to  in  federal  money  ? 

Aus.  $341. 

27.  When  a  tun  of  wine  cost  140  dollars,  what  cost  a 


m. 


quart  ?  Ans.  I3cfs,  S-^\ 

28.  A  merchant  ag:reed  with  his  debtor,  that  if  he 
would  pay  him  down  65  cents  on  a  dollar,  he  would  jrive 
him  up  a  note  of  hand  of  249  dollars,  88  cts.  1  demand 
what  the  debtor  must  pay  for  his  note  } 

Ans.  Si 62  42r/5.  2m. 
29'  If  12  horses  eat  np  30  bushels  of  oats  in  a   week, 
how  many  bushels  will  serve  45  horses  the  same  time  ? 

A}is,  1 12^  bushels. 

30.  Bought  a  piece  of  cloth  for  S48  27  cts  at  1  dollar 
19  cents  per  yard  ;  how  many  yards  did  it  contahi  ? 

Ans.  40yds.  2q:s.  -^. 

31.  Bou.t:;ht  3  hhds  of  sugar,  each  weighing^  8  cwt.  l  qr. 
12  lb.  at  7  dollars,  26  cents  per  cwt.  v\'hat  come  tJiey  to  ? 

Ans.  Si 82  lei    8m. 

32.  What  is  the  price  of  4  pieces  of  cloth,  the  Hr»t 
piece  containing  21,  the  second  23,  the  third  24,  and  the 
fourth  27  yards  at  t  dollar  43  cents  a  yard  ? 

A?is.   S135  856/5.  21 -f23-f 24+27=95  2/^>. 

33.  Bought  3  hhds.  of  brand},  containing  6l,  6'2  G?.^ 
gallons,  at  1  dollar,  38  eeuts  pcu^ailluny^Klemand  li-.w 
much  they  atnount  to  ?  Ans.  S255,  QV^'s 

34.  Suppose  a  gentleman's  income  is  1836  dollars  a 
year,  and  he  spends  3  dollars-  49  cents  a  day,  one  day 
with  another,  how  much  will  he  have  saved  at  the  year's 
eiid.^  *?  jl7is.  Sr62,  locis.^'^^ 

35.  If  my  horse  stands  me  in  20  cents  per  day  keep- 
ing, what  will  be  the  charge  of  11  horses  for  ihe  vear,  at 
that  rate?  Ans.  Sb03, 
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36.  A  merchant  bou«:ht  14  pipes  of  wine,  and  is  allow- 
ed 6  ir'onihs  credit,  but  for  ready  money  ^els  it  8  cents  a 
gallon  ch«?aper  j  how  much  did  he  save  by  payin<j:  ready 
money?  Jna.  ^141,  V2  cents. 

EXAMPLES— PromUcuoiiahj  placed. 

37.  Sold  a  ship  for  537^'.  and  I  owned  |  of  her;  what 
was  rrty  part  of  the  money  ?  Jns.  of201  75.  6'/. 

38.  \^  ^6  ^^  ^  ^^^h^  cost  T81  dollars  25  cents,  what  is- 
the  whole  worth  ?  Q 

As  5  :  781,25  :  :   iG  :  2500  Ans. 

39.  If  I  buy  54  yards  of  cloth  for  31/.  lOs.  what  didi 
it  cost  pc^r  Ell  t'.nffHsh  ?  Atu.  \4s.  7d. 

40.  Boujyht  of  Mr.  Grocer,  1  lowt.  3  qr«.  of  supcar,  at  8 
dollars  12  rents  per  cwt.  and  e:five  him  Jame«t  Paywell's 
note  for  19/.  7s.  (New-Enuhuid  <'urrency)  the  rest  I  pay 
i«  cash :  tell  rae  how  n)any  dollars  will  ninke  up  the 
baiance?  Am;.  SSOs  91  cts. 

41.  If  n  slafT  5  {(^vi  loriinr  costs  a  shade  on  level  jjround 
8  feet,  what  is  the  heirfht  of  that  steeple  whose  shade  at 
the  same  time  inensnres  ISl  feet  ?  Ar,s.  l\2>\ft. 

42.  If  a  g-entieman  has  an  income  of  300  English  guin- 
eas a  year,  ho^v  nuirh  may  he  spend,  one  day  with  anoth- 
er, to  lay  up^OO  dollars  at  the  year's  end  } 

Ans.  ^"2,  46c/5.  5m. 
A^.  Bf>no:ht  50  pieces  of  kerfeys,  each  34  Llls  Flemish, 
at  8s.  4d.  per  Ell-English  j  what  did  the  whole  cost  ? 

**  Ans.  c£425. 

44.  Bought  200  yards  of  cambrick  for  90/.  but  being 
damacrcd,  I  am  wiling  to  lose  7/-  10s.  by  the  sale  of  it ; 
what  must  I  dfi^VtiP*'*'  Ell-English  }      Ans.  lOs.  3|c?. 

45.  H^'W  many  pieces  of  Holland,  each  20  Ells-Flem- 
ish, may  I  have  for  23/.  Ss.  at  6s.  6d.  per  Ell-English? 

Ans.  6  -pieces. 

46.  A  merchant  bousrht  a  bale  of  cloth  containing 240 
ds,  at  the  rale  of  7i  dollars  for  5  yards,  and  sold  it 
.<in  at  the  rate  of  il-^  dollars  irif-f  yards;  did  he  gain 

^r  lose  by  the  bargain,  and  h  w  mucl)  ? 

Ans.  He  gained  §25,  71c/5.  4?7i.-^ 
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47.  Bong;ht  a  pipe  of  wine  for  84  dollars,  and  found  it 
had  leaked  out  12  ^ajlons;  I  sold  the  remainder  at  12 j 
cents  a  pint ;  what  did  1  gain  or  lose  ? 

^ns.  I  gained    gSO. 

48.  A  o^ntleman  bou<]:;ht  18  pipes  of  wine  at  12s.  6d. 
(N«*vv-Jerspy  currency)  per  gallon  5  how  many  dollars  will 
pay  the  pi<rchase  ?  .  Jn^.  $3780. 

49.  B(»u<j:hl  a  qnalitity  of  plate,  weighing  15  lb.  11  oz. 
13  pwt.  I7sr.  how  many  dollars  will  pay  for  it,  at  the 
rate  of  12s.  7d.  New- York  currency,  per  ounce  ? 

Jns.  ^301,  50t/5.2-j6-7/t. 

50.  A  factor  bought  a  certain  quantity  of  broadcloth 
and  drugget,  which  together  cost  81/.  the  quantity  of 
broadcloth  was  50  yards,  at  l8s.  per  yard,  and  for  every  5 
yards  of  broadcloth  ho  had  9  yards  of  drugget;  1  demaud 
how  many  yards  of  drugget  he  had,  and  what  it  cost  him 
per  yard  ?  Ans.  90  yards  at  Ss.  per  yard. 

51.  If  I  give  1  eagle,  2  dollars,  8  dimes,  2  cents  and  5 
mills,  for  675  tops,  how  many  tof  -  will  19  mills  buy  .>* 

>^ns.  1  fup. 

52.  Whereas  an  eagle  and  a  ce^  just  three  score  yards 

did  buy,  ^ 

How  many  yards  of  that  same  cloth* %r  15  dimes  had  I  ? 

Alls.  Syds  3qrs.  3?ia.-|- 
^o,  ff  the  Legislature  of  a  State^grant  a  tax  of  8  mills 
on  the  dollar,  how  much  must  that  man  pay  who  is  319  dol- 
lars, 75  cents  on  the  list  ? 

^ns.  g2  55cts.  Sm. 

54.  If  100  dollars  gain  6  dollars  interest  in  a  year 
how  much  will  49  dollars  gain  in  the  same  time  ? 

jJns.  $2  94cts. 

55.  If  60  gallons  of  water,  in  one  hour,  fall  into  a  cis- 
tern contdijiiiig  300  galloi;s,  and  by  a  pip^  ii)   the  cistern 
35  gallons  run  out  in  an  hour;  in  what  t  *.e  will  it  be 
fiiJ'^d  ?  Ans.  'in  12  Iwiirs. 

56.  A  and*  B  depart  from  the  same  place  and  travel 
the  sauje  road";  but  A  goes  5  days  before  B,  at  the  rate 
of  15  miles  a  day;  B  follows  at  the  rate  of  20  miles  a 
d^y  J  what  distance  must  he  travel  to  overtake  A  ? 

Ans.  3oO  mile"^. 
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RULE  OF   THREE    INVERSE. 

The  Rule  of  Three  Inverse,  teaclies  by  having  three 
numbers  given  to  find  a  fourth,  which  shall  have  the  same 
proportion  to  the  second,  as  the  first  has  to  the  third. 

If  more  requires  more,  or  less  requires  less,  the  ques- 
tioji  belongs  to  the  Rule  of  Three  Direct : 

But  if  more  requires  less  or  less  requires  more,  the 
question  belongs  lo  the  Rule  of  Three  Inverse;  which 
may  always  be  known  from  the  nature  and  tenor  of  the 
question.     For  Example : 

If  2  men  can  mow  a  field  in  4  days,  how  many  days 
will  it  require  4  men  to  mow  it  ? 

men  days  <men 

1.  If  2  require  4  how  much  time  will  4  re- 
quire ?  Answer,  2  days.  Here  more  requires  less,  viz. 
the  more  men  the  less  time  is  required. 

men  days  men 

2.  If  4  require  2  how  much  time  will  2  re- 
quire ?  Answer,  4  days.  Here  less  requires  more,  viz. 
the  less  the  number  of  men  are,  the  more  days  are  requir- 
ed— therefore  the  question  belongs  to  Inverse  Proportion. 

RULE.    , 

1.  State  and  reduce  the  terms  as  in  the  Rule  of  Three 
Direct. 

2.  Multiply  the  first  and  second^terms  together,  and 
divide  the  product  by  the  third ;  the  quotient  will  be  the 
answer  in  the  same  denomination  as  the  middle  terra 
was  reduced  into. 

EXAMPLES. 

1.  If  12  j^n  can  build  a  wall  in  20  days,  how  many 
men  can  do  fhe  same  in  8  days  ?     .  Jns.  30  mm. 

2.  If  a  man  performs  a  journey  in  5  days,  when  the 
day  is  12  hours  long,  in  how  many  days  will  he  perform 
it  when  the  day  is  but  10  hours  longi*         ^7is.  6  days. 

3.  What  length  of  board  7i  inches  wide,  will  make  a 
square  loot?-  Am,  19\  inches. 
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4.  If  five  dollars  will  pay  for  the  carriage  of  2  cwt.  150 
miles,  how  far  may  15  cwl.  be  carried  for  the  same  mo- 
ney ?  ^ns.  20  miles. 

5.  If  when  wheat  is  7s.  6d.  the  bushel,  the  penny  loaf 
will  weigh  9oz.  what  ought  it  to  weigh  when  wheat  is  6s. 
per  bushel  ?  A^s.  lloz.  5pwL 

6.  If  30  bushels  of  grain,  at  50  cts.  per  bushel,  will 
pay  a  debt,  how  many  bushels  at  75  cents  per  bushel,  will 
pay  the  same  ?  ^ns.  20  bushels. 

7.  If  lOOZ.  in  12  months  gain  61  interest,  what  princi- 
pal will  gain  the  same  in  8  months  ?  Ans.  £ioO. 

8  If  11  men  can  build  a  house  in  5  months,  by  work- 
ing 12  hours  per  day— in  what  time  will  the  same  num- 
ber of  men  do  it,  when  they  work  only  8  hours  per  day  ? 

.^ns.  7-i  months. 

9.  What  number  of  men  must  be  employed  to  finish  in 
5  days,  what  15  men  would  be  20  days  about  ? 

-'^ns.  60  m£n. 

10  buppose  650  men  are  in  a  garrison,  and  their  pro- 
visions calculated  to  last  but  two  month?,  how  many  men 
mi^t  leave  the  garrison  that  the  same  provisions  may  be 
sufficient  for  those  who  remain  five  months  ? 

...        .  ^  ^ns.  390  men. 

11.  A  regiment  of  soldiers  consisting  of  850  men  are 
to  be  clothed,  each  suit  to  contain  3i  yds.  of  cloth,  which 
IS  J-|  yards  wide,  and  Hned  with  shalloon  1  yard  wide- 
how  many  yards  of  shalloon  will  complete*  the  lining  ?  ' 

Ans.  6941yds.  2qrs.  2|  «a. 


PRACTICE. 

Practice  is  a  contraction  of  the  Rule  of  Three 
Direct,  when  the  first  term  happens  to  be  an  unit  or  one, 
and  IS  a   concise  method  of  resolving  most  questions  that 

TL  "'  l''1r"  ^'  'T'"'-''  ^'^^''^  '"'^"^.^  i^  reckoned  in 
Mnn.v'  '^rf^'S'^^^  P«"C«^    but    reckoning  in  Federal 
Money   will   render  thi.  rule  ahnust  useless   ;  for  wh ick 
reason  I  shall  not  enlarge  so  much  on  the  subjecf  aJ  ma 
ny  other  writers  have  done.  "^ 

10 
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Tahles  of  Aliquot,  or  Even  Parts. 


Parts  of  a  Shillino^. 
d.  s. 

6 
4 
3 
2 

H 
Parts  of  2  Shillings. 

Is.     is     A 

8d.    =    4 

6d.  ^ 


4d. 
3d. 
2d. 


1 
T2 


Parts  of  a  Pound. 

Parts  of  a  cwt. 

s.  d.          £. 

lb.          cwt. 

10  0     is     i 

6  8    =    1 

56     is     i 

28    =     i 

5  0           i 

16            1 

40            i 

14              1 

34            i 

7          tV 

2  6           i 

1  8          tV 

The  aliquot   pa 

rt  of  any  number, 

is  such  a  part  of  it,  as  bein^  taken  a 

r^rtain    number 

of  times,  exactly 

makes  thai  number. 

CASE  I. 


When  the  price  of  one  yard,  pound,  &c.  is  an  even  part 
of  one  shilling. — Find  the  value  of  the  given  quantity  at 
Is.  a  yard,  pound,  &c.  and  divide  it  by  that  even  part, 
and  the  quotient  will  be  the  answer  in  shillings,  &c. 

Or  find  the  value  of  the  given  quantity  at  2s.  per  yard, 
&c.  and  divide  said  value  by  the  even  part  which  the 
given  price  is  of  2s.  and  the  quotient  will  be  the  answer 
in  shillings,  &c.  which  .educe  to  pounds. 

N.  B.  To  find  the  value  of  any  quantity  at  2s.  you  need 
only  double  the  rmit  figure  for  shillings  ;  the  other  fig- 
ures will  be  pounds. 

EXAMPLES. 

1.  What  will  4^1-1  yards  of  tape  come  to,  at  1  hd  per  yd.  ? 

s.    d. 
la«l'  I  i  I  461  6  value  of  461^  yds-  at  Is.  per  yd. 

5,7  8i 

£2  17 s.  S^d.  value  at  lid. 

2.  What  cost  2j61b.  of  cheese  at  8d.  per  pound  ? 
8d.  I  "I  I  £25  129.  value  of  2561b.  at  2s.  per  lb. 


^8  lOj.  Bd.  value  of  8d.  per  pound. 
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Vards.  peryard. 

£. 

s.  d. 

4861  at  Id. 

Answers, 

2 

0   61 

862     at  2d. 

7 

3  8 

911     at  3d. 

11 

7  9 

749     at  4d. 

12 

9  8 

113     at  6d. 

2 

16  6 

899     at  8d. 

CASE  II. 

29 

J9  4 
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When  the  price  is  an  even  part  of  a  pound— Find  the 
value  of  the  given  quantity  at  one  pound  per  yard.  &c. 
and  divide  it  by  that  even  part,  and  the  quotient  will  be 
the  answer  in  pounds. 

EXAMPLES. 

What  will  129|  yards  cost  at  2s.  6d.  per  yard  ? 
s.  d.  £.    s.  £. 

2   6  |1 1  129  10  value  at    1    per  yard. 

Jns.  £l6     3  9d.  value  at  2s.  6d.  per  yard. 

Yds,        s.   d.  £.  s.  d, 

123     at  10  0  per  yard.  Answers.  61  10  0 

687f  at     5  0-^  171  17  6 

211 J  at     4  0       —  42  5  0 

543     at     6  8       —  181  0  0 

127     at     3  4       —  21  3  4 

461     at     1  8       —  38  8  4 

Note.  When  the  price  is  pounds  only,  the  given  quan- 
tity muhiplied  thereby,  will  be  the  answer. 

Example. — 11  tons  of  hay  at  Al,  per  ton.     Thus  11 

4 

Ans.  ^44 
CASE  III. 

When  the  given  price  is  any  number  of  shillings  un- 
der 20. 
1.  When  the  shillings  are  an  even  number,  multiply 
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the  quantity  by  half  the  number  of  shillings,  and  double 
the  first  figure  of  the  product  for  shillings;  and  the  rest 
of  the  product  will  be  pounds. 

2.  If  the  shillings  be  odd,  multiply  the  quantity  by  the 
whole  number  of  shillings,  and  the  product  will  be  the 
answer  in  shillings,  which  reduce  to  pounds. 


EXAMPLES. 

1st.  124  yds. 
4 

at  8s. 

2d.  132  yds. 
7 

at  7s.  per  yd. 

.€49  125 

.  Ans. 

2,0)92,4 

Yds. 

562  at     4s. 
378  at     2s. 
913  at  14s. 

£. 

Jns.  112 

S7 

639 

8 
16 

2 

.£46,4  Jns. 
Yds. 

372  at  lis. 
264  at     93. 
250  at  l6s. 

£.    s. 

Jns.  204  12 

118  16 

200  00 

CASE 

.  IV. 

When  the  given  price  is  pence,  or  pence  and  farthings, 
and  not  ah  even  part  of  a  shilling — Find  the  value  of  the 
;^iven  quantity  as  Is.  per  yard,  &c.  which  divide  by  the 
greatest  even  part  of  a  shilling  contained  in  the  given 
price,  and  take  parts  of  the  quotient  for  the  remainder  of 
the  price,  and  the  sum  of  these  several  quotients  will  be 
'he  answer  in  shillings,  &c.  which  reduce  to  pounds. 

EXAMPLES. 

What  will  2451b.  of  raisins  come  to,  at  9|d.  per  lb.? 

s.       d. 
Gd.     ^    245     0  value  of  2451b.  at  Is.  per  pound. 


.3d. 
p. 


122  6  value  of  do.  at  6d.  per  lb. 
6l  3  value  of  do.  at  3d.  per  lb. 
15     3|  value  of  do.  at  |d.  per  lb. 


^;0)19,9     0| 


Jm.  £9  19  Of  value  of  the  whole  at  9|ci.  per  lb. 


ekactich:. 
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S72  at  If  A71S.    2  14    3 
325  at  2i  3     0  11^ 

827  at  4^  15  10     1^ 


[,76  at    7-2  ^ns.  18    0  0 
541  at     9i  20  17  Oi 

672  at  11|  32  18  0 


CASE  V. 

When  the  price  is  shillings,  pence  and  farthings,  and 
not  the  aliquot  part  of  a  pound— Multiply  the  given  quan- 
tity by  the  shillings,  and  take  parts  for  the  pesice  and  far- 
things, as  in  the  foregoing  cases/ and  add  thera  together-, 
the  sum  will  be  the  answer  in  shillings. 

EXAlklPLES. 

1.  What  will  246  yds.  of  velvet  come  to,  at  7s.  3d.  per 
yard  ?  s.     d. 

3d.  I  i  I  246  0  value  of  246  yards  at  Is.  per  yd. 
7 

1722  0  value  of  do.  at  7s.  per  yard. 
6l   6  value  of  do.  at  3d.  per  yard. 


2,0)178,  3  6 

Ans.  £89  3  6  value  of  do.  at  7s.  per 

yard. 

3. 
4. 
5. 

6. 

Whal  cost  139  yds. 
What  cost  146  yds. 
What  cost  120  cwt 
What  cost  127  yds. 
What  cost  49^  lbs. 

at 
at 
at 
at 
at 

s. 

9 
14 
11 

9 

3 

d, 

10  per  yd.  ? 

9  per  yd.? 

3  per  cwt.  ? 

8j  per  yd.  ? 
Hi  per  lb.  ? 

ANSWERS, 

£.    s.  d. 

68     6  10 

107  13     6 

67  10    6 

61   12  11-1 

9  15  llA 

CASE  VI. 

When  the  price  and  quantity  given  are  of  several  de- 
nominations— Multiply  the  price  by  the  integers  in  the 
given  quantity,  and  lake  parts  for  the  rest  from  the  price 
of  an  integer ;  which  added  together  will  be  the  answer. 
This  is  applicable  to  Federal  Money. 
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EXAMPLES. 


1.  What  cost  5c\vt.  Sqrs. 
14lb.  of  raisins,  at  2Z.  lis. 
8d.  per  cwt  ? 

£.       s.     d. 

2  qrs. 


iqr, 
14  lb. 


2,  What  cost  9cvvt.  Iqr. 
81b.  of  sug-ar,  at  8  dollars, 
65  cts.  p^r  cwt.? 

$  cts, 
8,65 
9 


1  qr. 


7  lb 
1  lb. 


Jns.  £i5 

C.  qrs.  Ih. 

7      3     16  at  $9,  58cts.  per  cwt. 
0  at  21.  17s.  per  cwt. 
7  at  01.  13s.  8d.  per  cwt 
7  at  $6y  34cts.  per  cwt 


77,n5 
2,1625 
,5406 


,772 


Ans.  $80,6203 

ANSWERS. 

75f  6lcts.  3m. 

£14  19s.  3d. 

£10  2s.  5id. 

$76.  47cis.  6m. 


24  at  $11,  91cts.  per  cwt.    $2,  55cts.  2-^ 


TARE    A:ND    TRETT. 

Jl  are  and  Trett  are  practical  Rules  for  deducting 
certain  allowances  which  are  made  by  merchants,  in 
buy! p<^  and  selling  goods,  &c.  by  weight;  in  which  are 
noticed  the  following  particulars  ; 

1.  Gross  Weight,  which  is  the  whole  weight  of  any 
sort  of  goods,  together  with  the  box,  cask,  or  bag,  &c, 
ivhich  contains  them. 

2.  Tare,  which  is  an  allowance  made  to  the  buyer, 
for  the  weisi;ht  of  the  box,  cask,  or  ^ag,  &c.  which  con- 
tains the  goods  bought,  ar,d  is  either  at  so  much  per  box, 
&c. — or  at  so  much  per  cwt.  or  at  so  much  in  the  whole 
gross  weight. 

3.  Trett,  which  is  an  allowance  of  4  lb.  on  every  104  lb. 
for  waste,  dust,  &c. 
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4.  Cloff,  which  is  an  allowance  made  of  2  lb.  upon 
every  3  cwt. 

5.  Suttle,  i*^  what  remains  after  one  or  two  allowances 
have  been  deducted. 

CASE  I. 

When  the  question  is  an  Invoice. — Add  the  grross 
weitrhts  into  one  sum  and  the  tares  into  another;  then 
subt-ract  the  total  tare  from  the  whole  gross,  and  the  re- 
mainder will  be  the  neat  weight. 

EXAMPLES. 

1.  What  is  the  neat  weight  of  4  hogsheads  of  Tobacc© 
marked  with  the  gross  weight  as  follows  : 
C.     qr.      lb.  lb. 

No.   1—9       0       12     Tare     100 

2  —  83         4         —         95 

3  —  71         0         —         83 

4  — 6       3       25         —         81 


Whole  gross  32       0       13  359  total  tare. 

Tare  359  lb.  =3       0       23  • 


Ans.  28       3       18  neat. 
2.  What  is  the  neat  weight  of  4  barrels  of  Indigo,  No. 
and  weight  as  follows  : 

C.  qr.    lb.  lb. 

No.  1  —4     1     10      Tare      66'] 

2  —  3     3     02         —        29  ! 

3  —  4     0     19         —        32  r        cwt.  qr.  lb. 

4  —  40       0         —         35j  Jns.  15   0  11 

CASE  11. 
When  the  tare  is  at  so  much  per  box,  cask,  bag,  &c. — 
Multiply  the  tare  of  1  by  the  number  of  bags,  bales.  &c. 
the  product  is  the  whole   tare,  which  subtract  from  the 
gross,  and  the  remainder  will  be  the  neat  weight. 

EXAMPLES. 

1.  In  4  hhds.  of  sugar,  each  weighing  lOcwt.  Iqr.  151b. 
gross  5  tare  ^Slb.  per  hhd.  how  much  neat  ? 
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cwt.     qrs.    lb. 
10       1       15  gross  weight  of  one  hhd. 
4 


41       2         4  gross  weiorht  of  the  whole. 
75X4=2       2       20  whole  tare. 


Am.  38       3        f2  neat. 

2.  What  is  the  neat  weight  of  7  tierces  of  riee,  each 
weighing  4  cwt.  1  qr.  9  lb.  gross,  tare  per  tierce  34  lb.  ? 

Am.  28 C.  Oqr.  2 lib. 

3.  In  9  firkins  of  butter,  each  weighing  2  qrs.  12  lb. 
jross,  tare  11  lb.  per  firkin,  how  much  neat  ? 

Jns.  AC.  2qrs.  9lb, 

4.  In  241  b!s.  of  figs,  each  3  qrs.  19  lb.  gross,  tare  10  lb. 
per  barrel;  how  many  pounds  neat?  Ans.  22413. 

5.  In  l6  bags  of  pepper,  each  85ib.  4oz.  gross,  tare  per 
bag,  Sib.  5oz. ;  how  many  pounds  neat?       ^ns.  1311. 

6.  In  75  barrels  of  figs,  each  2  qrs.  27  lb.  gross,  tare  in 
the  whole  5971b. ;  how  much  neat  weight  ? 

Ans.  50 C.  Iqr. 

7.  What  is  the  neat  weight  of  15  hhds.  of  Tobacco,  each 
weighing  7  cwt.  1  qr.  13  lb.  tare  lOO  lb.  per  hlid.  ? 

Ans.  97C.Oqr.  I  lib. 

CASE  IIL 

When  the  tare  is  at  so  much  per  cwt. — Divide  the 
gross  weio^ht  by  the  aliquot  part  of  a  cwt.  for  the  tare, 
which  subtract  from  the  gross  and  the  remainder  will  be 
neat  weigrht. 

EXAMPLES. 

1.  What  is  the  neat  weight  of  44  cwt.    3  qrs.   l6  lb. 
sross,  tare  14  lb.  per  cwt.  ? 
^  C.   qrs.     lb. 

14lb.  I  i  I  44     3       16     gross. 
5     2       12i  tare. 


Ans.  39     1         S^  neat. 
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2.  What  is  the  neat  weight  of  9  hhds.  of  Tobacco,  each 
weio-hino-  "TOSs  8  cwt.  3  qrs.  14  lb.  tare  16  lb.  per  cwt.  ? 

""      """"  Arts.  6^C.  iqr.  24lb, 

3.  What  is  the  neat  weight  of  7  bbls.  of  potash,  each 
weiffhine:  291  lb.  gross,  tare  10  lb.  per  cwt.  ? 

^      ^  Ans.  12Sllb.  6oz. 

4.  In  25  barrels  of  figs,  each  2  cwt.  1  qr.  gross,  tare 
per  cwt.  16  lb. ;  how  much  neat  weight  ? 

A71S.  4Scivt.  24lb. 

5.  In  83  cwt.  3  qrs.  gross,  tare  20  lb.  per  cwt.  what 
neat  weight  ? 

Ans,  GScwt  3qrs.  bib, 

6.  In  45  cwt.  3  qrs,  21  lb.  gross,  tare  8  lb.  per  cwt* 
how  much  neat  weight  ? 

Ans.  42cwt.  2qrs.  U^lb, 

7.  What  is  the  value  of  the  neat  weight  of  8  hhds  of 
sugar,  at  $9,  54  cts.  per  cwt.  each  weighing  10  cwt.  1 
fjr.  14  lb.  gross,  tare  14  lb.  per  cwt.  ? 

Ans.  S692,  846^5.  2\m, 

CASE  IV. 

When  Trett  is  allowed  with  the  Tare. 

1.  Find  the  tare,  which  subtract  from  the  gross,  and 
call  the  remainder  suttle. 

2.  Divide  the  suttle  by  26,  and  the  quotient  will  be  the 
trelt,  whicb  subtract  from  the  suttle,  and  the  remainder 
will  be  the  neat  w^eight. 

EXAMPLES. 

1.  In  a  hogshead  of  sugar,  weighing  10  cwt.  1  qr.  121b. 
gros'^,  tare  14  lb.  per  cwt.  trett  4  lb.  per  104  lb.*  how 
much  neat  weight  ? 

*  This  is  the  trett  allowed  in  London.     The  reason  of 
dividing  hj  26  is  because  4  lb.   is  J-  of  104  ll>.   hilt  if  the 
rett  is  at  any  other  rate,  otiier  parts  must  he  taken f  accord- 
rig  to  the  rate  proposed,  ^e. 
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10 

4 

I     12 

Or  thus 
14lb=|)10 
1 

1 

1 

12  gjross, 
5  tare. 

41 

.28 

26)9~ 

0 
1 

7  suttle, 
11  trett. 

330 
83 

jins.  8 

2 

24 

13=1)1160 
145 

gross, 
tare. 

26)1015 

suttle. 
trett. 

Ans,  )jt  bib.  neat. 

2.  In  9  cvvt.  2  qrs.  17  lb.  gross,  tare  41  lb.  trett  4  lb. 
per  104  lb.  bow  much  neat  ?  .4ns.  8cwt.  Sqrs.  20lb. 

3.  In  15  chests  of  sugar,  weighing  117  cwt.  21  lb.  gross, 
tare  173  lb.  trett  4  lb.  per  104,  how  many  cwt  neat  ? 

Ans.  lUcwt.  22lb. 

4.  What  is  the  neat  weight  of  3  tierces  of  rice,  each 
weighing  4  cvvt.  3  qrs.  14  lb.  gross,  tare  l6  lb.  per  cwt. 
and  allowing  trett  as  usual  ? 

j^ns.  i2cwt.  Oqrs.  6lb. 

5.  In  25  barrels  of  figs,  each  84  lb.  gross,  tare  12  lb, 
per  cwt.  trett  4  ib.  per  104  lb.  j  how  many  pqynds  neat  ? 

.^ns.  1803-1- 

6.  What  is  the  value  of  the  neat  weight  of  4  barrels 
of  Spanish  Tobacco;  nun)bers,  weights,  and  allowances 
as  follows,  at  92^*  P^^  pound  ? 


No. 


1 

cwt.  qrs.  lb. 
Gross    1     2     15-) 

2 

1     0     25   , 

3 
4 

1     0    09 
0     3     21. 

Tare  l6  lb.  per  cwt. 
Trett  4  lb.  per  104  lb. 

j4ns,  £17  l6s,  3d, 
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CASE  V. 

When  Tare,  Trett,  and  Cloff  are  allowed  : 
Deduct  the  tare  and  trett  as  before,  and  divide  the  sut* 
tie  by    168  (because  2lb    is  the  j|^  of  3   cwt.)  the  quo- 
tient will  be  the  cloff,  which  subtract  from  the  suitle,  and 
the  remainder  will  be  the  neat  weight. 

EXAMPLES. 

1.  In  3  hogsheads  of  Tohacc  ,  each  weio;hm5^  13  cwt. 
3  qrs.  23  lb.  gross,  t?»re  107  ib.  per  .'■og.Hhfnd,  trett  4  lb. 
per  104  lb.  and  cloff  2lb.  per  3  cwt.  as  usual  j  how  much 
Heat. 

cwt.  qrs.  lb, 
13     3     23 
4 


55 


443 
112 

1563  lb.  grossoflhhd. 
3 

4C89  whole  gross. 
107X3=  321  tare. 

26)4368  suttle. 
168  trett. 

168)4200  suttle. 
25  cloff. 

^ns.  4175  neat  weight, 

,  2.  What  is  the  neat  weight  of  26  cwt.  3  qrs.  20  lb.  gross 
tire  52  lb.  th^  allowance  of  tr^tt  and  cloff  as  usual  ? 

^n$.  neat  2ocujt.  iqr  bib,   loz.  marly;    omitting 

further  fractions. 
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INTEREST. 

Interest  is  of  two  kinds;  simple  and  Compound. 
SIMPLE  INTEREST. 

Simple  Interest  is  the  sum  paid  by  the  borrower  to  the 
lender  tor  the  use  of  money  lent;  and  is  generally  at  a 
cenain  rate  per  cent,  per  annum,  which  in  several  of  the 
United  States  is  fixed  by  law  at  6  per  cent,  per  annum ; 
that  is,  61.  for  the  use  of  lOOl.  or  6  dollars  for  the  use  of 
100  dollars  for  one  year,  &c. 

Principal,  is  the  sum  lent. 

Rate,  is  the  sum  per  cent  agreed  on. 

Amount,  is  the  principal  and  interest  added  together. 

CASE  I. 
To  find  the  interest  of  any  given  sum  for  one  year. 

RULE. 
Multiply  the  principal  by  the  rate  per  cent,  and  divide 
the  product  by  100 ;  the  quotient  will  be  the  answer. 

EXAMPLES. 

1.  What  is  the  interest  of  39Z.  lis.  8Jd.  for  one  year 
at  61.  per  cent,  per  annum  ? 

£.      s.      d. 
39      11     8i 
6 


2|37      10    3 
20 


7|50 
12 

6|03 
4 


0|12  Jlns.  £2  7s.  Gd.j^^ 

2.  What  is  the  interest  of  236/.   10s.  4d.  for  a  year,  at 
5  per  cent.  ?  -^^^'  ^H  1^**  ^^' 
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3.  What  is  'the  interest  of  57lZ.  13s.  9d.  for  one  year, 
at  6L  per  cent.  ?  ^^'s-  ^34  6s.   0:id. 

4.  What  is  the  interest  of  2Z.  12s.   9id.  lor  a  year,  at 
61.  per  cent.  ?  ^ns.  £0  3s.  2d. 


FEDERAL  MONEY. 
5.  What  is 'the  interest  of  468  dols.  45  cts.  for  one  year 
at  6  per  cent.  ?  S    cts. 

468,  45 
6 


28|lO,  70=S28,  lOc^s.  7m.  Ans. 

Here  I  cut  off  the  two  right  hand  integers,  which  di- 
vide by  100  :  but  to  divide  federal  money  by  100,  you 
need  only  call  the  dollars  so  many  cents,  and  the  inferior 
denominations  decimals  of  a  cent,  and  it  is  done. 

Therefore  you  may  multiply  the  principal  by  the  rate, 
and  place  the  separatrix  in  ti>9  product,  as  in  multiplica- 
tion of  federal  money,  and  all  the  figures  at  the  left  of 
the  separatrix,  will  be  the  interest  in  cents,  and  tht-  first 
fi,  ure  on  the  right  will  be  mills,  and  the  others  decimals 
of  a  mil],  as  in  the  followrhg 

EXAMPLES. 

6.  Required  the  interest  oi  13b  dols.  25  cts.  for  a  year 
at  6  per  cent.  $   cts.  * 

135,  25 
6 


811,  50=s:S8,  llc/5,  5w.  Ans. 
7.  What  is  the  interest  of  ly  dollars  51  cents  for  one 
year  at  5  per  cent. .?  S    cts. 

19,  51 
5 


97,  55=97c?5.  5|-wt.  Ans. 
8.  4Vhat  is  the  interest  of  436  dollars  for  one  year,  at 
6  per  cent.  ?  6 

Ans.  261 66-^5. =g26,  l(kfs, 
11 
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ANOTHER  METHOD. 

Write  down  the  given  principal  in  cents,  which  multi- 
ply by  the  rate,  and  divide  by  100  as  before,  and  you  will 
have  the  interest  for  a  year,  in  cente,  and  decimals  of  a 
cent,  as  follows  : 

9.  What  is  the  interest  of  ^T3y  6a  cents  for  a  year,  at 
S  per  cent.  ? 

Principal  7365  cents. 
6 


Jns.  441, 90cts.=44l^%cts,  or  ^4,  4lcts.  9itu 
10.  Rv^quired  the  interest  of  SS5,  4octs.  for  a  year,  at 
7  per  cent.  ?  Cents. 

Principal  8545 

7  ' 


Am.  59S,  i5  cents,— %b^9Ms.  l^m. 

CASii  n. 

Fo  find  the  simple  interest  of  any  sum  of  mone}-,  for  any 
number  of  yf^ars,  and  parts  of  a  year. 

GENERAL  RULE. 

1st.  Find  the  int^rt'st  of  the  given  sum  for  one  year. 
2d.    Multiply  the  interUst  of  one  year  by   tlie   given 
nurn^pr  of  years,  and  the  product  will  be  the  answer  for 

thbl  ti;ne. 

.'•J,  ,f  'here  bf»  parts  of  a  year,  as  months  and  days, 
w  -.  r""  the  m.'-';nns  bv  the  aliq.iot  pnrts  of  a  year,  and 
ft'-  -  '  j.ys  hv  the  S^uleof  Thre*^  Direct,  or  by  allowing 
3*/     'vs  to  ihe   month,    and  taking  aliquot  parts  of  the 


'     -•      ilo'.v   i  r   'he  m.)iith    io  bv^   oO   lUys,  wv\    tp.kmg'  aiiq'.iot 
pa    ;.      icreo'     > m;U  will    have    ihe    iivf rest   oi'  any  oidina.ry  suai 
si!'T7c;p  .:ly  rs  .cx  for  onimon  use;     b'l-    if    Uie   sum  be   very     -| 
la*,;-.  y(»>i  y-\   >:-y,  ■; 

Ai     ^65    .^ './s  :  Is    to  the    mteivst  of   one  year  :  :  so  is  the 
given  number  of  days  :  to  the  inierest  required. 
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12S 


EXAMPLES. 

1.  What  is  the  interest  of  75^-  8s.  4d.  for  5  years  and 
2  months,  at  61.  per  cent,  per  Hnnum  ? 
£.    s.    d. 
75     8     4  £,    s.     d. 

6       2mo.=zl)4    10    6  Interest  for  1  year, 


4\d2  10     0 
20 


22  12     6  do.  for  5  years. 
0  15     1  do.  for  two  montlis. 


^23     7    7  ^ns. 


10|50 
12 

6|00 

2.  What  is  the  interest  of  64  dollars  58  cents  for  3 
years,  5  months,  and  ten  days  ai  5  per  cent.  ? 
S  64,58 
5 


4  mo. 
1  mo. 
10  days, 


322,90  Interest  for  1  year  in  cents,  per 
3  rCase  I 


968,70  do.  for  3  years. 
107,63  do.  for  4  months. 
26,90  do.  for  1  month. 
8.96  do.  for  10  days. 


.ins.  1112,[9=nUcts.  or|  11,  126\  l^%m. 
3.  What  is  the  interest  of  789  dollars  for  2  years,  at  t 
per  cent.  ?  Jns.  S  94,  6Qcts. 

4-  Of  37  dollars  50  cents,   (or  4  years,  at  6  per  cent. 


per  aniiiuij 


J}2S.  9V)0cts.  or 


5.  Of  325  dollars  41  els.  for  3  years  and  4   moinLjs,  at 


5  per  cent?  ^ns.  $54,  2S-ts.  bm, 

6.  Of  325/.  12s.  3d.  for  (iwe  years  at  6  per  cent.  ? 

Ans.  £97  13s.  8d, 
10s.  6d.  for  3  ?.nd  a  half  years  at  6    per 

jias.  £36  135. 
16s.  Bd.  for  4  years  and  7  months,  at  6 
^ns,£41  9s,  Td. 


7.  Of  174Z 
cent.  ? 

8.  Of  I50Z. 
per  cent.  ? 


124  SIMPLE    INTEREST. 

9'  Ofl  dollar  for  12  years  at  5  per  cent.  ? 

^)is.  60cts. 

10.  Of  215  dollars  34  cts.  for  4  and  a  half  years,  at  3 
and  a  half  per  cent.  ?  ^ns.  §33,  Olcts  6m, 

11.  What  is  the  amount  of  324  dollars,  6l  cents,  tor  5 
years  and  5  tnonths,  at  6  per  cent.  ? 

Jns.  §43 0,  lOds.  8/^m. 

12.  What  will  3000/.  amount  to  in  12  years  and  10 
months  at  6  p(»r  cent.  ?  ^jis.  ^5310. 

13.  What  is  the  interest  of  257^.  5s.  Id.  for  1  year  and 
3  quarters,  at  4  per  cent.  ?  jins.  £lS  Os.  id.  Sqrs. 

14.  What  is  the  interest  of  279  dollars,  87  cents  for  2 
years  and  a  half,  at  7  per  cent,  per  annum  ? 

Jns.  §48,  97cts,  7\m, 

15.  What  will  279/  13s.  8d.  amount  to  in  3  years.and 
a  half  at  oj  per  cent,  per  ani^ium  } 

Ans.  £3Sl   Is.  6d. 

16.  What  Is  the  amount  of  341  dols.  (yy)  cts.  for  5  years 
and  3  quarters,  at  7  and  a  half  per  cent,  per  annum  } 

Jns.  §488,  9l^ts. 

17.  What  will  730  dols.  amount  to  at  6  per  cent,  in  5 
years,  7  months  and   12  days,  or  -^^  of  a  year  ? 

"  *    Jns.  %975j  99cts. 

18.  What  is  the  interest  of  1825Z.  at  5  percent,  per 
annmn,  from  March  4th,  1796,  to  March  29th,  1799,  (al- 
Jov\  in<^  the  year  to  contain  365  days  r)  Ans.  £2^0. 

Note. — The  Rules  for  Simple  Interest  serve  also  to  cal- 
cuiate  Commission,  Brokerage,  Insurance,  or  any  thing 
else  estimated  at  a  rate  per  cent.  ? 


COMMISSION, 

IS  an  allowance  of  so  much  per  cent.,  to  a  factor  or  cor- 
respondent abroad,  for  buying  and  selling  goods  for  his 
employer. 

EXAMPLES. 

1.  What  will  the  commission  of  843Z.  105.  come  to  at. 
5  per  cent.  ? 
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£,     s.  Or  thus, 

843    10  £.    s, 

5  £.5  is  ^)843  10 


42|  17    10  .ins.  ^42  3  6 

20  

3i50 
12 

6|00  ^42  35.  6d. 

2.  Required  the  commission  on  964  dols.  9Qcts.  at  2J 
per  cent.  ?  Jns  $21,  7lcts. 

3.  What  may  a  factor  demand  on  1|  per  cent,  commis- 
sion for  laying  out  3568  dollars  ?  jins.  ^62,  44c^5. 


BROKERAGE. 

IS  an  allowance  of  so  much  per  cent,  to  persons  assist- 
ing merchants,  or  factors,  in  purchasing  or  selling  goods. 

EXA3IPLES. 

1.  What  is  the  brokerage  of  7501,  8s.  4d.   at  6s.   Sd. 
per  cent.  ? 

£.    s.     d. 
750     8     4         Here  I  first  find  the  brokerage  at  1 
1  pound  per  cent,  and  then  for  the 

given  rate  which  is  -^  of  a  pound. 

7;50     8     4 
'  20  5.  d,         £.  s,  d,  qrs, 

6    8=1)7  10  1 


10,08 


12  Ans.  £2  10  0  1-J 


1,00 

2.  What  is  the  brokerage  upon  4125  dols.  at  |  or  75 
cents  per  cent.  ?  j^ns,  S30,  93cts.  7lm. 

3.  If  a  b»"oker  sells  goods  to  the  amount  of  5000  dols. 
what  is  his  demand  at  65  cts.  per  cent. } 

Ms,  f  32,  ^Qcts, 
11* 
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4.  What  may  a  broker  demand,  when  he  sells  goods  to 
the  value  of  508Z.  IT'S.  lOd.  and  I  allow  him  H  per  cent.  ? 

Ans.  £7  12s.  8d 


INSURANCE, 

IS  a  premium  at  so  much  per  cent,  allowed  to  persons 
and  offices,  for  making  good  the  loss  of  ships,  houses,  mer- 
chandize, &c.  which  may  happen  from  storms,  fire,  &c. 

EXAMPLES. 

1.  What  is  Uie  insurance  of  725Z.  8s.  lOd.  at  12-|  per 
cent.  ?  Ans.  £90  13s.  7\d. 

2.  What  is  the  insurance  of  an  East-India  ship  and 
cargo,  valued  at  123425  dollars,  at  lb\  per  cent.  ? 

Ans.  819130,  87c/s.  5m. 

3.  A  man's  house  estimated  at  3500  dollars,  was  insur- 
ed against  fire,  for  1|  per  cent,  a  year :  what  insurance 
did  he  annuully  pay  ?  Ans.  S6l,  25c^5. 


SHORT  PRACTICAL  RULES, 

For  calculating  Interest  at  6  per  cent,  either  for  months ^ 
or  months  and  days. 

I.  FOR  STERLING  MONEY. 

RULE. 

1.  If  the  principal  consists  of  pounds  only,  cut  off  the 
unit  figure,  and  as  it  then  stands  it  will  be  the  interest  for 
one  month,  in  shillings  and  decimal  parts. 

2.  If  the  principal  consists  of  pounds,  shillings,  &c.  re- 
duce it  to  its  decimal  value ;  then  remove  the  decimal 
point  one  place  or  figure,  further  towards  the  left  hand, 
and  as  the  decimal  then  stands,  it  will  shew  the  interest 
for  one  month  in  shillings  and  decimals  of  a  shilling. 

EXAMPLES. 

1.  Required  the  interest  of  54^.  for  seven  months  and 
ten  days,  at  6  per  cent. 
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"to  days— 1)5,4  Interest  for  one  month. 
7 

37,8  ditto  for  7  months. 
1,8  ditto  for  10  days. 

Ans.  39,6  shillings=^l  19s.  7,2c?. 
12 

"~7^ 

2.  What  is  the  interest  of  42Z.  10s.  for  11  months,  at  6 
per  cent.  ? 

£,   s.         £. 

42  10  =«=  42,5  decimal  value. 
Therefore  4,25  shilliugs  interest  for  1  month. 
11 

£.   s.   d. 

Jim,  46,75  Interest  for  1 1  mo.  =269 

3.  Required  the  interest  of  94/.  7s.  6d.  for  one  year, 
five  months  and  a  half,  at  6  per  cent,  per  annum. 

Ans.  £%  5s.  Id.  3,5qrs. 

4.  What  is  the  interest  of  12/.  IBs.  for  one  third  of  a 
month,  at  6  per  cent.  ?  Am,  5,l6i. 


II.  FOR  FEDERAL  MONEY. 
RULE. 

1.  Divide  the  principal  by  2,  placing  the  separatrix  as 
usual,  and  the  quotient  will  be  the  interest  for  one  month 
in  cents,  and  decimals  of  a  cent ;  that  is,  the  figures  at 
the  left  of  the  separatrix  will  be  cents,  and  those  on  the 
right,  decimals  of  a  cent. 

2.  Multiply  the  interest  of  one  month  by  the  given  num- 
ber of  months,  or  months,  and  decimal  parts  thereof,  or  for 
the  days  take  the  even  parts  of  a  month,  &c. 
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EXAMPLES. 

1.  What  is  the  interest  of  341  dols.  52  cts.  for  7*  months  ? 
2)341,52 

•  Or  thus,  170,76  Int.  for  1  month. 

170,76  Int.  for  1  montb.  x7,5  montlis. 


'   2 


85380 


1195,32  do.  for  7  mo.         119532 

85,38  do.  for  J  mo, $cis.m. 

1280,700ci'5.=12,80  7 

1280,70  Ans.    12S0 Jds  =$12,  80c/5.  7m. 
2.  Required  the  interest  of  10  dols.  44  cts.  for  3  years, 
5  months  and  10  days. 

2)10,44 

10  days=|)     5,22  Interest  for  1  month. 
41  months. 


208,8 


214,02  ditto  for  41  months. 
1,74  ditto  for  10  days. 


2 15, 7 6cts,     jins.^$2,  I5cts.  7m.  + 

3.  What  is  the  interest  of  342  dollars  for  11  months  ? 

_____  * 

The  ^  is  171  Interest  for  one  month. 
11 


Ans.  lSSlcts.^$lS,  Slcts. 

Note. — To  find  the  interest  of  any  sum  for  2,  months, 
at  6  per  cent,  you  need  only  call  the  dollars  so  many  cents,  - 
and  the  inferior  denominations  decimals  of  a  cent,  and  it  | 
is  done  :  Thus,  the  interest  of  100  dollars  for  two  months, 
is  100  cents,  or  1  dollar  ;  and  $25,  40  cts.  is  25  cts.  4  m. 
&c.  which  gives  the  following 

RULE  II. 

Multiply  the  principal  by  half  the  number  of  months, 
and  the  product  will  shew  the  interest  for  the  given  time,  ,^ 
in  cents  and  decimals  of  a  cent,  as  above.  M 
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EXAMPLES. 

1.  Required  the  interest  of  3 16  dollars  for  1  year  and 
10  months.  ll=haifthe  number  of  rao. 

^ns.  3476rfs.=^34,  76ets. 
-.   U  hat  IS  the  interest  of  364  dols.  25cts.  for  4  months? 
$    cfs. 
364,  25 

2  half  the  months. 

728,  50cts.  Ans.^$7,  28ct8.  5m, 

i  ni.  When  the  principal  is  given  in  federal  money,  at 
f  p^r  cent,  to  fi.d  how  much  the  monthly  interest  will  be 
m  New-England,  &c.  currency. 

RULE. 

Multiply  the  given  principal  by  ,03  and  the  product 
wi!  be  the  interest  for  one  month,  in  shillings  and  deci- 
mal parts  of  a  shilling.  ^ 

EXAMPLES. 

1.  What  is  the  interest  of  325  dols.  for  11  months  ? 
,03 

9^75  shil.  int.  for  1  month. 
Xll  months. 


o    WK  .  •    .u    .    *'^"^'  1^7',25^.=^5  7s.  3d, 

.1  ^*  .    ^^   !     r  '"^^'^'^  '"  New-England  currency,  of 
n  dols.  68  cts.  for  5  months?  *^' 

Principal  31,68  dols. 

,03 

,9504  Interest  for  one  month. 
5 


^Ins,  4,75205.  =4s.  9d> 
12 

9,0240 


j30  SIMPLE   INTEREST. 

IV  When  the  principal  is  given  in  pounds,  shillings, 
&c.  New-England  currency,  at  6  per  cent,  to  find  how 
much  the  monthly  interest  will  be  in  federal  money. 

RULE. 

Multiply  the  pounds,  &c.  by  5,  and  divide  that  pro- 
duct by  3;  the  quotient  will  be  the  interest  for  one  month, 
in  cents,  and  decimals  of  a  cent,  &c. 

EXAMPLES. 

1.  A  note  for  .£411  New-England  currency  has  been 
©n  interest  one  month  ;  how  much  is  the  interest  thercol 
in  federal  money  ?  £- 

411 
5 

3)2055 

jins.  685ds.=$6,  85d5. 

2.  Required  the  interest  of  39/.  18s.  N.  E.  currency,, 

for  7  months }  £- 

39,9  decimal  value. 
5 

3)199,5 

Interest  for  1  mo.     66,5  cents. 
7 

Ditto  for  7  months,  465,5ds.=S4,  65d5.  5wi.  ^ns. 

V.  When  the  principal  is  given  in  New- England  and 
Yirgirua  currency,  at  6  per  cent,  to  find  the  mterest  for 
a  year,  in  dollars,  cents  and  mills,  by  mspection. 

RULE. 

Since  the  interest  of  a  year  will  be  just  so  many  cents 
as  the  given  principal  contains  shillings,  therefore,  write 
down  fhe  shlilin/and  call  them  cents,  and  the  pence  m 
the  principal  made  less  by  1  if  they  exceed  3,  or  by  2 
when  they  exceed  9,  will  be  the  mills,  very  nearly. 
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EXAMPLES. 

1.  What  is  the  interest  of  2Z.  5s.  for  a  year  at  6  per  ct.  ? 

£2  5s.=45s.  Interest  4Dcts.  the  Answer. 

2.  Required  the  interest  of  lOOZ.  for  a  year  at  6  per  ct.  ? 

.£lOO=2000s    Interest  2000c^5.=g20  Ans. 

3.  Of  2rs.  6d.  for  a  year  ? 

Ans.  27s.  is  27cts.  and  6d.  is  5  mills, 

4.  Required  the  interest  of  bl.  10s.  lid.  for  a  year  ? 

,^'5   I0s.=ll05.  Interest  110cts.=-~$l,  lOcts.  Qni, 
11  pence — 2  per  rule  leaves  9=  9 


Ans.  gl,  10      9 


VI.  To  compute  the  interest  on  any  note  or  obligation, 
when  there  are  payments  'u\  part,  or  indorsements. 
RULE. 

1.  Find  the  amount  of  the  whole  principal  for  the  whole 
lime. 

2.  Cast  the  interest  on  the  several  payments,  from  the 
time  they  were  paid,  to  the  time  of  settlement,  and  find 
th^'ir  amount  5  and  lastly  deduct  the  amount  of  the  seve- 
ral payments,  from  the  amount  of  the  principal. 

i  EXAMPLES. 

Suppose  a  bond  or  note  dated  April  17,  1793,  was  given 
for  675  dollars,  interest  at  6  per  cent,  and  there  were 
;pa\njents  indorsed  upon  it  as  follows,  viz. 
First  payment,   148  dollars,  May  7,  1794. 
Second  payment,  341  dols.  August  17,  1796. 
Third  payment,  99  dols.  Jan.  2,  1798.     I  demand  how 
much  reirains  due  on  said  note,  the  17th  of  June,  1798  ? 
$    cts. 
148,  00  first  payment.  May  7,  1794.  Yr.  mo, 

S6,  50  interest  up  to— June  17,  1798. =4       i| 

184,  50  amount. 

341,  00  second  payment.  Aug.  17,  1796.  Yr.  mo. 
J7,  51  I.  It  rest  to im^^  17,  1793.  =1       10 

378.    51    diiJOUi^t 
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$    cfs. 

99,  00  third  payment,  January  2,  1798. 
2,  72  interest  to— June  17,  1798. =5|»i<?. 


101,  72  amount. 

Ib4,  50^ 

378,  51  >    several  amounts. 

101,  72  ) 


664,  73  total  amount  of  payments. 


67^,  00  note,  dated  April  17,  1793.  Yr.  mo, 

209i^25  Interest  to—June  17,  1798.  .  =5       2 


884,  25  amount  of  the  note. 
664,  73  amount  of  payments. 


^219    52  remains  due  on  the  note.  June  17,  1798. 
2.  On  the  l6th  of  January,  1795,  I  lent  James  Pay  well 
500  dollars,  on  interest  at  6  per  cent,  which   1  received 
back  in  the  followina;  partial  payments,  as  under,  viz. 
1st  of  April,  1796         -         -         -         -         $  50 
l6th  of  July,  1^97  ....     400 

1st  of  Sept.     1798         -        -        -        -  60 

How  stands  the  balance  between  us,  on  the  l6th  No- 
%^ember,  1800?  ^his.  dm  to  me  $6S,  mcts. 

3.    A    FROiMISSORY    NOTE,    MZ. 

»  £62  10s.  Neiv -London,  April  4,  1797- 

On  demawd  I  promise  to  pay  Tin}-'thy  ('arefu!.  sixty- 
two  pounds,  ten  shillin2:s,  and  interest  at  6  per  cent,  pet 
annum,  till  paid  ;  value  received. 

John  Stanby,  PETER  PAYWELL. 

Richard  Testis. 

Indorsemmits.  £,    s. 

1st.  Received  in  part  of  the  above  note,  Sep- 
tember 4,  ) 799.  50     0 
^   And  payment  June  4,  1800,  12  10 

How  much  remains  due  on  said  note,  the  foprlh  day  of 
December,  1800?  £.     s.    d. 

Ans.  9     12     6 
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NOTE.—Ti^^  preceding  Rule,  by  custom  is  rendered  s$ 
popular,  and  so  much  practised  and  esteemed  by  many  on 
'■aec&unt  of  its  being  simple  and  concise,  that  I  have  given 
it  a  place  :  it  m.ay  answer  for  short  periods  of  time,  but  in 
a  long  course  of  years,  it  will  be  found  to  -be  very  erram- 
ous. 

Although  this  method  seems  at  first  mew  to  be  upon  tlvc 
ground  of  simple  inter'^st,  yet  upon  a  little  attention  the 
fhlloioing  objection  will  be  found  most  clearly  te  lie  agamst 
it,  viz,  that  the  interest  wiU,  in  a  course  of  years,  com- 
pleiely  expunge,  or  as  it  may  be  said,  eat  up  the  debt.  For 
an  explanation  of  this,  take  the  following 

EXAMPLE. 

A  lends  B  100  dollars,  at  6  per  cent,  interest,  and 
takes  his  note  of  hand  ;  B  does  no  more  than  pay  A  at 
every  3'ear's  end  6  dollars,  (which  is  then  justly  due  to 
B  for  the  use  of  his  money)  and  has  it  endorsed  on  his 
note.  At  the  end  of  10  years  B  takes  up  his  note,  and 
the  sum  he  has  to  pay  is  reconed  thus  :  The  principal 
100  dollars,  on  interest  10,3'ears  amou'its  to  l60  dollars; 
there  are  nine  endorsements  of  6  dollars  each,  upoa 
which  the  debtor  claims  interest ;  one  for  nine  years,  the 
second  for  8  years,  the  third  for  7  years,  and  so  down  to 
the  time  of  settlement ;  the  whole  amount  of  the  several 
endorsements  and  their  interests,  (asajy  one  may  see  by 
casting  it)  is  S70,  20  cts.  this  subtracted  from  160  dois. 
the  amount  of  the  debt,  leaves  in  favor  of  the  creditor, 
J889,  40  cts.  or  SlO,  20  cts.  less  than  the  original  principal, 
of  which  he  has  not  received  a  cent,  but  only  its  annual 
iiUerest. 

If  the  same  note  should  lie  20  years  in  tlie  same  w?^', 
B  would  owe  but  37  dols.  60  cts.  without  paying  the  ieajjt 
fraction  of  the  100  dollars  boiTovved. 

Extend  it  to  28  years,  and  A  the  creditor  would  fall 
in  debt  to  B,  without  receivmg  a  cent  of  the  100  dollars 
6,   which  he  lent  him.     See  a  better  Rale  in  Simple  Interest 
by  decimals,  page  175. 
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COMPOUND  INTEREST, 

Is  when  the  interest  is  added  to  the  principal,  at  the  end 
of  the  year,  and  on  that  amount  the  interest  cast  for  anoth- 
er year,  and  added  again,  and  so  on  :  this  is  called  Inter- 
fist  upon  Interest. 

RULE. 

Find  the  interest  for  a  year,  and  add  it  to  the  principal, 
which  call  the  amount  for  the  first  year  ;  find  the  interest 
of  this  amount,  which  add  as  before,  for  the  am  junt  of  the 
second,  and  so  on  for  any  number  of  years  required. 
Subtract  the  original  principal  from  the  last  amount,  and 
the  remainder  will  be  the  Compound  Interest  for  the 
whole  time. 

EXAMPLES.  ^^ 

1.  Required  the  amount  of  100  dollars  for  3  years  at  6 
per  cent,  per  annum,  compound  interest  ? 

S  cts.  %  cts, 

1st  Principal  100  00  Amount  106,00  for  1  year. 
2d  Principal  106,00  Amount  112,36  for  2  years. 
3d  Principal  112,36  Amount  119J016  for 3  yrs.  ^^i5. 

2.  What  is  the  amount  of  425  dollars,  for  4  years,  at  .5 
per  cent,  per  annum,  compound  interest  ? 

Ans.  8516,  !d9cts, 

3.  What  will  400^.  amount  to,  in  4  years,  at  6  per  cent, 
per  annum,  compound  interest  ?    Jins.  £bOA  19*.  9|c?. 

'4.  What  is  the  compound  interest  of  150/.  10s.  for  3 
years,  at  6  per  ct.  per  annum  ?     Jns.  -£2%"  145.  lli^.-f- 

5.  What  is  the  compound  intere.  t  of  :.  JO  dollars  for  4 
years,  at  6  per  cent,  per  annum  ?  >/ins.  gl3i.238-f- 

6.  What  will  1000  dollars  amount  to  in  4  years,  at  7 
per  cent,  per  annum,  compound  interest  ? 

.^ns.  gl3l0,  79cts.  6,77. -f 

7.  What  is  the  amount  of  750  dollars  f  jr  4  years,  at  6 
per  cent,  per  annum,  com})ound  interest  ? 

Jns.  8946,  ^bds.  7,7'2m. 

8.  What  is  the  compound  interest  of  876  dols.  90  cts. 
for  Si  years,  at  6  per  cent,  per  annum  ? 

Jns,  S198,  83(Us.^ 


DISCOUNT.  13r> 

DISCOUNT, 

JS  an  allowance  made  for  the  payment  of  any  sum  of 
money  before  it  becomes  due  ;  or  upon  advancing  ready 
money  for  notes,  bills,  «&;c.  which  ure  payable  at  a  future 
day.  '  What  remains  after  the  discount  is  deducted,  is  the 
present  worth,  or  sucli  a  sum  as,  if  put  to  interest,  would 
at  the  given  rate  and  time,  amount  to  the  given  sum  or 
debt. 

RULE. 

As  the  amount  oflOOZ.  or  100  dollars,  at  the  given  rate 
and  time  :  is  to  the  interest  of  100,  at  the  same  rate  and 
time  :  :  so  is  the  given  sum  :  to  the  discount. 

Subtract  the  discount  from  the  given  sum,  and  the  re* 
mainder  is  the  present  worth. 

Or — as  the  amount  of  100  :  is^  to  100  :  :  so  is  the 
given  sum  or  debt  :  to  the  present  worth. 

Proof. — Find  the  amount  of  the  present  worth,  at  the 
given  rate  and  time,  and  if  the  work  is  right,  that  will  be 
equal  to  the  given  sum* 

EXAMPLES. 

1.  What  must  be  discounted  for  the  ready  payment  of 
100  dollars,  due  a^  year  hence  at  6  per  cent,  a  year  ? 
S        S  S       %  cts. 

As  106  :  6  ::  100  :  5  66  the  answer. 
100,00  given  sum. 
5,66  discount. 


^94,34  the  present  worth. 

2.  What  sum  in  ready  money  will  discharge  a  debt  of 
9251.  due  1  year  and  8  months  hence,  at  6  per  cent.? 

£100 

10  Interest  for  20  months. 

110  Am*t.  £.       £.  £,        £.     s.  d. 

As  110  :  100  :  :  925  :  840  18  2'^Jtis. 

3.  What  Is  the   present  worth  of  600  dollars,  due  4 
years  hence,  at  5  per  cent.  ?  Am.  g500 

4.  What  is  the  discount  of  275?.  10s.  for  10  months, 
at  6  per  cent,  per  annum  ?  Jns.  .^13  2$,  4j£f. 
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5,  Bought  goocTs  amounting  to  615  dols.  75  cents,  at  7 
raonths  credit  ;  how  much  ready  money  must  I  pay,  dis^ 
count  at  4|  per  c«nt.  per  annum?  Jns,  §600. 

6.  What  sum  of  re,^dy  money  must  be  received  for  a 
bill  of  900  dollars,  due*73  days  heuce,  discount  at  6  per 
cent,  per  annum  ?  Jus.  S889,  32cfs.  8m. 

Note,— When  sundry  sums  are  to  be  paid  at  different 
times,  find  the  Rebate  or  present  worth  of  each  particular 
payn^^nt  separately,  and  when  so  found,  add  them  into 
one  sum. 

EXAMPLES. 

T.  What  is  the  discount  of  750Z.  the  one  half  payable 
in  six  months,  and  the  other  half  in  six  months  after  that, 
at  7  per  ceinl  Ans.  £S7     10s.  2\d. 

8.  If  a  leg;acy  is  left  me  of  2000  dollars,  of  which  500 
dols.  are  pn3able  in  6  months,  800  dols.  payable  in  1  year, 
and  the  rest  at  the  end  of  3  years  ;  how  much  ready  money 
o\\?M  I  to  receive  for  said  legacy,  allowing  6  per  ceiit. 
discount?  •/Ins,  §1833,  STds.  4m. 


ANNUITIES. 

jV.N  Annuity  is  a  sum  of  money,  payable  every  year,  or 
for  a  certain  number  of  years,  or  forever. 

When  the  debtor  keeps  the  annuity  in  his  own  hands, 
beyond  the  time  of  payment,  it  is  said  to  be  in  arrears. 

The  sum  of  all  the  armuities  for  the  time  they  have  been 
forborne,  together  with  the  interest  due  on  each,  is  called 
the  amount. 

If  an  annuity  is  bought  off,  or  paid  all  at  once  at  the 
befi:;inning  of  the  first  year,  the  price  which  is  paid  for  it 
is  called  the  present  worth. 

To  find  the  amount  of  an  annuity  at  simple  interest. 
RULE. 

1.  Find  the  interest  of  the  given  annuity  for  1  year. 

2.  And  then  for  2,  3,  &c.  years,  up  to  the  given  time, 
less  1. 

3.  Multiply  the  annuity  by  the  number  of  years  given 
and  add  the  product  to  the  whole  interest,  and  the  sum 
will  fee  the  amount  sought. 


EXAMPLES. 

1.  If  an  annuity  of  70/.  He  forborne  5  years,  what  will 
oe  due  for  the  principal  aivd  interest  at  the  end  of  said 
term,  siuipte  interest  behig  computed  at  5  per  cent,  per 
annum  ?  Yr.    £.  s. 

1st.  Interest  of  70i2.  at  5  per  cent,  for  1 —  3  10 

2—7  0 
3—10  10 
4—14    O 

2d.  And  5  yrs.  annuity,  at  70/.  per  yr.  is        350    0 

^}is.  £3S5     0 

2.  A  house  being  let  upon  a  lease  of  7  years,  at  400 
dollars  per  annum,  and  the  rent  bein<^  in  arrear  for  the 
\?hole  term,  I  demand  the  simi  doe  at  the  end  of  the  term, 
simple  interest  being  allowed  at  6  per  cent,  per  annum  ? 

Ans,  $3304, 


To  find  th«  present  worth  of  an  annuity  at  simple  interest? 

RULE. 

Find  the  present  worth  of  each  yenr  by  itself,  di^coimt- 
>ng  from  the  time  it  falls  dive,  and  the  sum  of  all  these 
present  worths  will  be  the  present  worth  required. 

EX.^MPLES. 

1.  What  is  the  present  wortli  of  400  dols.  per  annum, 
to  continue  4  years,,  at  6  per  cent,  per  an.wm  ? 

106^                           377,35849  =  Pres.  worth  of  1st  yr- 

^^2  V  100  •  •  400  •  3^7',14285  =     2d  yr. 

118  r  ^""  •*  ^^^  •  338,98305  ^     3d  vr, 

124j  322,58064  =     -.  4lh  yr, 

^ns.  $1396,06503  =$1396,  Gets.  5m. 

2.  How  much  present  money  is  equivalent  to  an  an-- 
nuity  of  100  dollars,  to  continue  3  years ;  rebate  being, 
made  at  6  per  cent.  ?  .-Ins.  %'26S,  S^cfs.  Im, 

3.  What  is  80/.  yearly  rent,  to  continue  5  years,  wortlj 
:a  ready  money,  at  61.  per  c* ;  l.  ?      Ans.  4'340  155. 


i 
13S  EQUATION   OF--FAYSiENtS» 


EQUATION  OF  PAYMENTS, 

JS  finding-  the  equated  time  to  pay  at  once,  severat 
debts  due  at  (iiffercrnt  periods  of  time,  so  that  no  lo^^6  shall 
be  sustained  by  either  n.jrty. 

'  KULE. 
Muhiply  each  payment  by  its  time,  and  divide  the  sum 
of  the  several  products  by  the  whojp  debt,  and  the  quotient 
will  be  the  equated  time  f*iv  the  payment  of  the  whole. 

EXAMPLES 

1.  A  owes  B  380  dollars,  to  be  paid  as  follows — viz. 
100  dollars  in  6  months,  120  dollars  in  7  months,  and  l60 
dollars  in  10  months:  What  is  the  equated  time  for  the 
payrueiit  of  the  whole  debt  ? 

100  X     6  =     600 

120   X     7  =     840 

1(50  X  10  =x  1600 

380  )304O(8  months.     Ans, 

2..  A  merchant  hath  owin^  him  300/.  to  be  paid  as  fol- 
bvvs  :  50Z.  at  2  months,  100/.  at  5  months,  and  the  rest  at 
8  months  5  and  it  is  agreed  to  make  one  payment  of  the 
whole  ;  I  demand  the  equaled  time  ?       Jns.  6  montJis. 

3.  F  owes  H  1000  dollars,  whereof  200  dollars  is  to  be 
paid  present,  400  dollars  at  5  months,  and  the  rest  at  15 
months,  but  they  agree  to  make  one  payment  of  the  whole ; 
1  demand  when  that  timejmust  be  ?         jins.  8  months. 

4.  A  mer-chant  has  due  to  him  a  certain  sum  of  money, 
to  be  paid  on^  sixth  at  2  months,  one  third  at  3  month?, 
and  the  rest  at  6  months ;  what  is  the  equated  time  for 
the  payment  of  the  whole?  Ans.  4|  months. 


BARTER, 

Is  the  exchanging  ofone  commodity  for  another,  and  di- 
rects merchants  awd  traders  how  to  make  the  exchange 
without  loss  to  either  party. 

RULE. 
Find  the  value  of  the  commodity  whose  quantity  is 
^TCD )  tto  i&»«l  ^vha^  quaalit^  of  the  other  at  the  pror^ 
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posed  rate  can  be  bought  for  the  same  money,  and  it  gives 
the  answer. 

EXAMPLES. 

1.  What  quantity  of  flax  at  9  cts.  per  lb.  must  be  giv- 
en in  barter  for  12  lb.  of  indigo,  at  2  dols.  19  cts.  per  lb.  ? 

12  lb.  of  indigo  at  2  dols.  19  cts.  per  lb.  comes  to  26 
dols.  28  cts.— therefore,  As  9  cts.  :  1  lb.  :  :  26,28  cts.  : 
292  (he  answer. 

2.  How  much  wheat  at  1  dol.  25  cts.  a  bushel,  must  be 
given  in  barter  for  50  bushels  of  rye,  at  70  cts.  a  bushel  ? 

^7is.  28  bushels. 

3.  How  much  rice  at  28s.  per  cwt.  must  be  bartered 
for  3A  cwt.  of  raisins,  at  5d.  per  lb.  ^ 

Jns.  5cwt.  3qrs.  Vmib. 

4.  How  much  tea  at  4s.  9d  per  lb.  must  be  given  in 
barter  for  78  gallons  of  brandy,  at  12s.  3^d.  per  gallon  ? 

Ans.20llb.l3j^z. 

5.  A  and  B  I  a-'ced  :  A  had  8;  cwt.  of  sugar  at  12ctsv 
per  lb.  for  which  B  j^nve  him  18  cwt.  of  flour ;  what  was 
the  flour  rated  at  per  lb.  ?  .dns.  5\cts. 

6.  B  delivf^red  3  hhds  of  brandy,  at  6s.  8d  per  gallon, 
to  Cj  for  126  yds.  of  cloth,  what  was  the  cloth  per  yard  ? 

j^ns,  10s. 

7.  D  gives  E  250  yards  of  drugget,  at  30  cts.  per  yd. 
for  319  lbs.  of  pepper;  what  does  the  pepper  stand  him 
>n  per  lb.  ?  Jns.  23cts.  5^\ni, 

8.  A  and  B  bartered:  A  had  41  cwt.  of  rice,  at  21s. 
per  cwt.  for  which  B  orave  him  20/.  in  money,  and  the 
rest  in  sugar  at  8d.  per  ib. ;  I  demand  how  much  suj^ar  R 
gave  A  besides  the  20/. .?  Jns.  6cwt.  Oqrs.  igilb. 

9-  Two  farmers  bartered  :  A  had  120  bushels  of  wheat 
at  1^  dols.  per  bushel,  for  which  B  gave  him  100  bushels 
of  bailey,  worth  65  cts.  per  bushel,  and  the  balance  in  oats 
at  4'^  cts.  per  busnel;  what  quantity  of  oats  did  A  re- 
ceive from  B?  Jn^.  287i-  bushels. 

10  A  hath  linen  cloth  worth  20d.  an  ell  ready  money  5 
but  in  barter  he  will  have  2s.  B  hath  broadcloth  worth 
14s.  6d  per  yard  ready  money,  at  what  price  ought  B  to 
rate  his  broadcloth  in  barter,  so  as  to  be  equivalent  to  A'a 
!>JU[^tering  priee  ?  Jns,  17s.  4d,  3-^-^qrs, 
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11.  A  and  B  barter:  A  hath  14)  o:aIlons  of  brandy  at 
1  dol.  20  els,  per  gallon  ready  money,  but  in  l^arter  he 
will  have  1  dol.  35  eU.  per  gallon ;  B  has  lii<en  at  5S  els. 
per  yard  ready  money ;  how  must  B  sell  his^  linen  per 

'yard  in  proportion  to  A's  bartering  price,  and  how  uiciny 
yards  are  equal  to  A*s  brandy  ? 

jins.  Barter  price  of  B's  linen  is  65cts.  ^\m.  and  he 
Uiust  give  A  sob  yds.  for  his  brandy. 

12.  A  has  225  yds.  of  shalloon,  at  2s.  ready  mone)%  per 
yard,  which  he  barters  with  B  at  2s.  5d.  per  yard,  taking^ 
indigo  at  12f»  6d.  per  lb.  which  is  worth  but  10s.  how 
much  indigo  will  pay  for  the  shalloon ;  and  who  gets  the 
best  bargain  ? 

^ns.  AS\Ih.  at  barter  price  will  pay  for  the  shalloon, 
and  B  has  the  advantage  in  barter. 

Value  of  A's  cloth  at  cash  price,  is  £22     10 

Value  of  A^yb.  of  indigo,  at  10s.  per  lb.  21     15 

B  gets  the  best  bargain  by  .£0     15 


LOSS  AND  GAIN, 

Is  a  Rule  by  which  merchants  and  traders  discover  their^ 
profit  or  loss  in  buying  and  selling  their  goods:  it  also  in- 
structs thera  how  to  rise  or  fall  in  the  price  of  their  goods, 
so  as  to  gain  or  lose  so  much  percent,  or  otherwise. 
Questions  in  this  rule  are  answered  by  the  Rule  of  Three. 

EXAMPLES. 

1.  Bought  a  piece  of  cloth  containing  85  yard?,  for  191 
dole.  25  cts.  and  sold  the  same  at  2  dols.  81  els.  per3ard  j 
what  is  the  profit  upon  the  whole  piece  ? 

Ans.  $47^  GOds. 

2.  Bought  1^^  cwt.  of  rice,. at  3  dols.  45  cis.  a  cwt, 
and  sold  it  again  at  4  cts.  a  pound  ;  what  was  the  v/hole 
o-ain  ?  ^^''^'  $12,  SJcts.  bm. 

3.  Bought  11  cwt.  of  sugar,  at  6^d  per  lb.  but  could 
not  sell  it  again  for  any  more  than  2/.  l6s.  per  cwt. ;  did 
Igain  or  lose  by  my  bargain?     Jns.  Lost^£2  lis.  4d. 

4  Bought  44  lb.  of  tea  for  GL  12s.  and  st>ld  it  again  fos 
3^  10s.  6d. ;  what  was  the  profit  on  each  pound  ? 

.  Jns,  10-J-d. 
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5.  Bought  a  hhd.  i<)f  molasses  containing  119  gallons, 
at  52  cents  per  gallon  ;  paid  for  carting  the  same  1  dollar 
25  cents,  and  by  accident  9  gallons  leaked  out;  at  what 
rate  must  I  sell  the  remainder  per  gallon,  to  gain  13  dol- 
lars in  the  whole  ?  u4ns,  69ct€.  2W.4- 


n.  To  know  what  is  gai«ed  or  lost  per  cent.. 
RULE. 

First  see  what  the  gain  or  loss  is  by  subf  faction  ;  then 
As  the  price  it  cost :  is  to  the  gain  or  loss  :  :  so  is  lOQl, 
or  glOO,  to  the  gain  or  loss  per  cent. 

^  EXAMPLES. 

1.  If  I  buy  Irish  linen  at  2s.  per  yard,  and  sell  it  agaia 
at  2s.  8d.  per  yard  ;  what  do  I  gain  per  cent,  or  in  laying 
out  lOOZ,  :  As  »  2s.  8d.  :  :  100^.  :  ^33  6s.  Sd,  Ans. 

2.  If  I  buy  broadcloth  at  3  dols.  44  cts.  per  yard,  and 
sell  it  again  at  4  dols.  30  cts.  per  yard ;  what  do  I  gain 
per  cent,  or  in  laying  out  100  dollars? 

Sold  for  4,  SO   I  £  cts.     ds,        $        $ 

Cost       3,  44    >  As  S,  44  :  86  :  ;  100  :  25 

I  ./diis.  25    per  cent. 
Gained  per  yd.  86  J 

3.  if  1  buy  acwt.  of  cotton  for  54  dols.  86cts.  and  sell 
it  ^gain  at  41 A  cts.  per  lb.  what  do  I  gain  or  lose,  and 
what  per  cent.  ?  ^  ds. 

I  cwt.  -ki  41  i  cts.  per  lb.  comes  to    46,48 
Prime  cost     34,86 


Gained  in  the  gross,  $11,62 
As  34,86  :  11,62  :  :  100  ;  33-i  Am.  33-1  per  cent 

4.  Bought  sugar  at  t^u.  per  lb.  and  sold  it  again  at  4L 
l7s.  per  cwt.  what  did  I  gain  per  cent.  ? 

Ans.  £25  19s.  5^d. 

5.  If  I  buy  12  hhds.  of  wine  for  204Z.  and  sell  the  same 
again  at  14/.  I7s.  6d.  per  hhd.  do  I  gain  or  lose,  and 
what  per  rent.  ?  Ans.  I  lose  J  2 J  per  cent, 

6.  At  i^d.  profit  in  a  shilling,  how  much  per  cent.  ^ 

'Ans,  £  L2  lOsk 
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7.  At  25  cts.  profit  in  a  dollar,  how  much  per  cent.  ? 

Ans.  25  per  cent. 

Note. — When  ^oods  are  bought  or  sold  on  credit,  yon 
must  calculate  (by  discount)  the  present  worth  of  their 
price,  in  order  to  find  your  true  gain  or  loss,  &c. 

EXAMPLES. 

1.  Bought  164  yards  of  broadcloth,  at  14s.  6d.  per  yd. 
ready  money,  and  sold  the  Pame  again  for  154/.  10s.  on 
6  months  credit ;  what  did  I  gain  by  the  whole  5  allow- 
ing discount  at  6  per  cent  a  year  ? 

£,        £.  £.    s.        £.    s. 

As  103  :  100  :  :  154    10  :  150    0  present  worth* 

118  18  prime  cost. 


Gained  .^31     2\dnswer, 
2.  If  I  buy  cloth  at  4  dols.  I6  cts.  per  yard,  on  eight 
months  credit,  and  sell  it  again  at  3  dols.  90  cts.  per  yd* 
ready  money,  what  do  I  lose  per  cent,  allowing  6  per  cent« 
discount  on  the  purchase  price  ?  J^ns,  2^  per  cent, 

III.  T«  know  how  a  commodity  must  be  sold,  to  gain 
«r  lose  so  much  per  cent. 

RULE. 

As  100  :  is  to  the  purchase  price  :  :  so  is  lOOZ.  or 
100  dols.  with  the  profit  added,  or  loss  subtracted  :  to 
the  selling  price. 

EXAMPLES. 

1.  If  I  buy  Irish  linen  at  2s.  3d.  per  yard;  how  must 
I  sell  it  per  yard  to  gain  25  per  cent.  ? 

As  iOO/.  :  2s.  3d.  :  :  125Z.  to  2«.  9^.  Sqrs.  jins. 

2.  If  I  buy  Rum  at  1  dol.  5cts.  per  gallon;  how  must 
1  sell  it  per  gallon  to  gain  30  per  cent.  ? 

As;5^t00  :  §1,05  :  :  glSO  :  JSljSOJc/s.  Ans. 

3.  If  tea  cost  54cts.  per  lb. ;  how  must  it  be  sold  per 
lb.  to  lose  12-2  percent  ? 

As  SlOO  :  54  cts.  :  :  $87.  50  cts.  :  AJds.  ^^m.  Ans. 

4.. Bought  cloth  17s.  6d.  per  yard,  which  not  provitig 
so  good  as  I  expected,  I  am  obliged  to  lose  15  per  ceiM. 
by  it  J  how  must  I  sell  it  per  yard  ?      Ans,  145.  10\d. 


^.  If  11  cwt.  1  qr.  25  lb.  of  sugar  cost  126  dols.  50cts. 
how  must  it  be  sold  per  lb.  to  gain  30  per  cent.  ? 

Aju.  12cts.  Sm. 

6.  Bought  90  gallons  of  wine  at  1  dol.  20  cts.  per  gall, 
but  by  accident  10  gallons  leaked  out,  at  what  rate  must  I 
5eli  the  remainder  per  gallon  to  gain  upon  the  whole  prime 
cost,  at  the  rate  of  12A  percent.  ?  Ans.^i,  5icts,  ^^^m. 

IV.  When  there  is  gained  or  lost  per  cent,  to  know 
what  the  commodity  cost. 

RULE. 
As  lOOZ.  or  100  dels,  with  the  gain  per  »ent.  added,  or 
loss  per  cent,  subtracted,  is  to  the  price ;  so  is  100  to  the 
prime  cost. 

EXAMPLES. 

1.  If  a  yard  of  cloth  be  sold  at  14s.  Td.  and  there  is 
gained  i6L  13s.  4d.  per  cent. ;  what  did  the  yard  cost  ? 

£.     s,    d.     s.     d.        £. 
As  116  13     4  :  14    7  ::  100  to  125.  6d.  Ans. 

2.  By  selling  broadcloth  at  3  dols.  25  cts.  per  yard,  I 
lose  at  the  rate  of  20  per  cent.  5  what  is  the  prime  cost  of 
said  cloth  per  yard  ?  Ans.  g4,  06c^5.  2\m. 

3.  If  40  lb.  of  chocolate  be  sold  at  25  cts.  per  lb.  and  I 
gain  9  per  cent.  ?  what  did  the  whole  cost  me  ? 

Ans.  $9,  IJcts.  4m. + 

4.  Bought  5  cwt.  of  sugar  and  sold  it  again  at  12  cvrits 
per  lb.  by  which  I  gained  at  the  rate  of  25|-  per  cent.  | 
what  did  the  sugar  cost  me  per  cwt. 

Ans.  SlO,  70cts.  9m.-}- 

V.  If  by  wares  sold  at  a  given  rate  there  is  so  much 
gained  or  lost  per  cent,  to  know  what  would  be  gained  or 
lost  per  cent,  if  sold  at  another  rate. 

RULE. 

As  the  first  price  :  is  to  lOOZ.  or  100  dols.  with  the  profit 
per  cent,  added,  or  loss  per  cent,  subtracted  :  :  so  is  the 
Other  price  :  td  the  gain  or  loss  per  cent,  at  the  other  rate. 

N.  B.  If  your  answer  exceed  lOOZ.  or  100  dols.  the 
excess  is  your  gain  per  cent.;  but  if  it  be  less  than  100; 
that  deficiency  is  the  loss  percent. 
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EXAMPLES. 


1.  If  I  sell  cloth  at  5s.  per  yd.  and  thereby  gain  15  per 
cent,  what  shall  I  gain  per  cent,  if  I  sell  it  at  6s.  per  yard  ? 

5.        £.  s.      £. 

As  5    :    115  :  :  6   :   138  Ans.  gained  3^  per  cent, 

2.  If  I  retail  rum  at  1  dollar  50  cents  per  gallon,  and 
thereby  gain  25  per  cent,  what  shall  I  gain  or  lose  per 
cent,  if  I  sell  it  at  1  dol.  Sets,  per  gallon  ? 

.  g  cts,     $         $  cts,      $ 
1,50  :  125  ::  1,08  :  90  jins.  I  shall  lose  10  per  cent. 

3.  If  I  sell  a  cwt.  of  sugar  for  8  doUars,  and  thereby 
lose  12  per  cent,  what  shall  I  gain  or  lose  per  cent,  if  I 
sell  4  cwt.  of  the  same  sugar  for  S6  dollars  ? 

Ans.  I  lose  only  1  per  cent* 

4.  I  sold  a  watch  for  171-  Is.  5d.  and  by  so  doing  lost 
15  per  cent,  whereas  I  ought  in  trading  to  have  cleared 
20  per  cent. ;  how  much  was  it  sold  under  its  real  value  ? 

£.      £,  s.  d.        £.      £.  s.  d. 
As  85  :  17  1  5  :  :  100  :  20  1  8f  the  prime  cost. 
100  :  20  1  8  ;  :  120  :  24  2  0  the  real  value. 
Sold  for  17  15        -     -         -  ^ 


^707  Answer, 


FELLOWSHIP, 

1 S  a  rule  by  which  the  accompts  of  several  merchants  or 
other  persons  trading  in  partnership,  are  so  adjusted, 
that  each  may  have  his  share  of  the  gain,  or  sustain  his 
share  of  the  loss,  in  proportion  to  his  share  of  the  joint 
stock. — Also  by  this  Rule  a  bankrupt's  estate  may  be  di- 
vided among  his  creditors,  &c. 

SINGLE  FELLOWSHIP, 
/   Is  when  the  several  shares  of  stock  are  continued  in 
trade  an  equal  term  of  time. 

RULE. 
As  the  whole  stock  is  to  the  whole  gain  or  loss:  so  is 
each  man's  particular  stock,  to  his  particular  shar©  of  the 
gain  or  loss. 
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Proof.— Add  all  the  parti(i-ilar  shares  of  the  gaift  or 
loss  together,  and  if  it  be  right,  the  sum  will  be  equal  to 
the  whole  gain  or  loss. 

EXAMPLES. 

1.  Two  partners,  A  and  B,  join  their  stock  and  buy  a 
quantity  of  merchandize,  to  the  amount  of  8i'0  dollai 
in  the  purchase  of  which  A  laid  out  350-doilars,  and  *: 
470  dollars;  the  commodity  being  sold,  they  find  their 
clear  gain  amounts  to  250  dollars.  What  is  each  per- 
son's share  of  the  gain  ? 

A  put  in  350 

B  _   470 

Afi  R90  .  9*^0  .  .      5^^^  •*  i06,7073+A>s  share. 
AS  »2U  .  ^5U  .  .       ^^^Q  .  j43^2926+B's  share. 


Proof  249,9999  +  =.f250 

2.  Three  merchants  make  a  joint  stock  of  1200Z.  of 
which  A  put  in  240/.  B  360Z.  and  C  600/. ;  and  by  trading 
ihey  gain  325/.  what  is  each  one's  part  of  the  ^ahir 

Ans.  J'sj)art£65,  B's  £97  10s.  C's  £l62  10s. 

3.  Three  partners,  A,  B,  and  C,  shipped  103  mules  for 
the  West-Indies;  of  which  A  owned  48,  B  36,  aud  C  24. 
But  in  stress  of  weather,  the  mariners  were  obliged  to 
throw  45  of  them  overboard  ;  I  demand  how  much  of  the 
loss  each  owner  must  sustain  ? 

Ans.  J  20,  B  15,  C  10. 

4.  Four  men  traded  with  a  stock  of  800  dollais,  by 
which  they  gained  307  dols.  A's  stock  was  140  dols.  B's 
2(50  dols.  C's  300  dols.  I  demand  D's  slock  and  what 
«ach  man  gained  by  trading? 

Ans.  D-s  stock  was  .$100,  and  A  gained  $53.  72c/5.  5m. 
B  $99,  77kts.  C  $]  15,  V2\cts.  and  D  $3b,  STie^s. 

5.  A  bankrupt  is  indebted  to  A  211/.  to  B  800/.  and  to 
C  39n.  and  his  whole  estate  amounts  only  to  675/.  10?. 
-which  he  gives  up  to  these  croditors ;  how  much  must 
each  have  in  proportion  to  his  debt  ? 

Ans.  A  must  have  £l5S  Qs.  3id,  B  ^224  13*.  4ld,  apd 
-<^292  165.  Sid.  ^        ' 

i3 
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6.  A  captain,  mate  and  20  seamen,  took  a  prize  worth 
.3501  dols.  of  which  the  captain  takes  11  shares,  and  the 
mate  5  shares ;  the  remainder  of  the  prize  is  equally  di- 
vided among  the  sailors  j  how  much  did  each  man  re- 
ceive ?  g     cts, 

Ans.  The  captain  received     1069,75 
The  mate  486,  25 

Each  sailor  97,  25 

7.  Divide  the  numher  of  S60  into  3  parts,  which  shall 
be  to  each  other  as  2,  3  and  4.     ^ns.  80,  120  and  l60. 

8.  Two  merchants  have  gained  450Z.  of  which  A  is  to 
have  3  times  as  much  as  B  ;  how  much  is  each  to  have  ? 

Ans,  A  ,£337  105.  and  B  £m  lOs.— 14-3=4  : 
450  :  :  3  :  .£337  10s.  A's  share. 

9.  Three  persons  are  to  share  600Z.  A  is  to  have  a  cer- 
tain sum,  B  as  much  again  as  A,  and  C  three  limes  as 
much  as  B.     I  demand  each  man's  part  ? 

Ans,  A  £66|,  B  £133|,  and  C  ^400. 

10.  A  and  B  traded  together  and  gained  100  dols.  A 
put  in  640  dols.  B  put  in  so  much  that  he  must  receive  60 
dols.  of  the  g^in  ;  I  demand  B*s^tock  ?         Ans.  JS960. 

11.  A,  B  and  C  traded  in  company:  A  put  in  140  dols. 
B  250  dols.  and  C  put  in  120  yds.  of  cloth,  at  cash  price; 
they  gained  230  dols.  of  which  C  took  100  dols.  for  his 
share  of  the  gain  :  how  did  C  value  his  cloth  per  yard  in 
common  stock,  and  what  was  A  and  B'spart  of  the  gain  ? 

Ans.  Cput  in  the  cloth  at  g2i  per  yard.     A  gained 
g46,  66cis.  Cm.+and  B  g83,  33cts.  3»i.-f- 


COMPOUND    FELLOWSHIP, 

Or    Fellowship  with  time  is   occasioned   by    severa.1 
shares  of  partners  being  continued  in  trade  an  unequal 

term  of  thne. 

^^^  RULE. 

Multiply  each  man'«  stock  or  share  by  the  time  it  wa^ 
continued  in  trade  :  then, 

As  the  sum  of  the  several  products, 

Is  to  the  whole  gain  or  loss ; 

So  is  each  man's  particular  product, 

To  his  particular  share  of  the  gain  or  los3= 
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EXAMPLES. 

1.  A,  B  and  C  hold  a  pasture  in  common,  for  which 
they  pay  19L  per  annum.  A  put  in  8  oxen  for  6  weeks;. 
B  12  oxen  for  8  weeks;  and  C  12  oxen  for  12  weeks;, 
what  must  each  pay  of  the  rent  ? 

£.  s,  d. 

8x  6=  48")                '             r  48  ;  3  3  4  A's  pt, 

12X  8=  96                                i    96  :  6  G  8  B's  — 

12x12=144  SAs  288  :  IQZ.  :  :<^  144  :  9  10  0  C's  -- 

Sum  288 J  Lf'roofKJ     0     0 

2.  Two.  merchants  trnded  in  company;  A  put  in  215 
dols.  for  G  months,  and  B  390  doU.  for  9  months,  hut  hy 
misfortune  they  lose  200  dols. ;  tiow  must  they  share  the 
loss.^  Jus.  A's  loss  S^3,  T^cls.  B's  S146,  25ds, 

3.  Three  persons  had  received  665  dols.  interest :  A 
had  put  in  4000  dols.  for  12  months,  B  3000  dols.  for  15 
months,  and  C  5000  dols.  for  8  months ;  how  much  is  each 
man's  part  of  the  interest  ? 

Ans.  ^  S240,  B  m2Sand  C  8200. 

4.  Two  partners  gained  by  trading  IIOZ.  12s.:  A^s 
stock  was  120Z.  105,  for  4  months,  and  B's  200Z.  for  6b 
months  ;  what  is  each  man's  part  of  the  gain  ? 

Ms.  A's  part  £29  18s.  3i(Z.i|4f .  B's  £S0  13s.  8^.^^. 

5.  Two  merchants  enter  into  partnership  for  18  months. 
A  at  first  put  into  stock  500  dollars,  and  at  the  end  of  8 
months  he  put  in  100  dollars  more ;  B  at  first  put  in  800 
dollars,  and  at  4  month's  end  took  out  200  dols.  At  the 
expiration  of  the  time  they  find  they  have  gained  700  dol- 
lars; what  is  each  man's  share  of  the  gain  ? 

J      S  8324,  07  4-f  ^'s  share. 
^    I  f^S75,  92  5+B's    do. 

6.  A  and  B  companied ;  A  put  in  the  first  of  January, 
1000  dols. ;  but  B  could  not  put  in  any  till  the  first  of 
IMay ;  what  did  he  then  put  in  to  have  an  equal  share 
with  A  at  the  year's  end  ? 

Mo.       g        Mo,  g 

As  12  :  1000  ;  ;  8  ;  1000x12=1500  Ans,^ 

8- 


24^  DOUBLE  RULE   OF   THUEE. 

DOUBLE   RULE   OF    THREE. 

1  HIS  Rule  teaches  to  resolve  at  once  such  questions 
as  require  two  or  more  statings  in  simple  proportion, 
whether  direct  or  inverse. 

In  this  rule  there  are  always  five  terms  given  to  find  a 
sixth  ^  the  three  first  terms  of  which  are  a  supposition, 
the  two  last  a  demand. 

RULE. 

In  stating  the  question,  place  the  terms  of  the  supposi- 
tion so  that  the  principal  cause  of  loss,  gain  or  action  pos- 
sess the  first  place ;  that  which  signifies  time,  distance  of 
place,  &G.  in  the  second  place  ;  and  the  remaining  term 
in  the  third  place.  Place  the  terms  of  demand,  under 
those  of  the  same  kind  in  the  supposition.  If  the  blank 
place  or  term  sought,  fall  under  the  third  term,  the  pro- 
portion is  direct ;  then  multiply  the  first  and  second 
terms  together  for  a  divisor,  and  the  other  three  for  a 
dividend  :  but  if  the  blank  fall  under  the  first  or  second 
term,  the  proportion  is  inverse  ;  then  multiply  the  third 
and  fourth  terms  together  for  a  divisor,  and  the  other 
thre«  for  a  dividend,  and  the  quotient  will  bt  the  answer. 

EXAMPLES. 

1.  If  7  men  can  build  c6  rods  of  wall  in  3  days;  how 
s»any  rods  can  20  men  build  in  11  days? 

7  :     3  :  :  36  Terms  of  supposition. 
20  :  14  Terms  of  demand. 

2G 

84 

42 

504 
20 


7X3=21)10080(480  ro<fs.  ^ns, 
2.  If  100/.  principal  wnll  gain  61.  interest  In  12  months, 
what  will  400Z.  gain  in  7  months  ? 

Principal  lOOZ.  :  12mo,  :  :  6L  Int. 

400    :    7  ^^ns,  I4l 
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S\  If  lOOZ.  will  gain  61  a  year ;  in  what  time  will 
400Z.  gain  14Z.  £»      mo.        £, 

100  :  12  :  :     6 
400  :        :  :  14        Jns.  7  months. 

4.  If  400^.  gain  14Z.  in  7  months;  what  is  the  rate  per 
cent,  per  annum?        £*    nio.      Int. 

400  :  7  :  :  14 

100  ;  12  Jns.  £6. 

5.  What  Principal  at  61.  per  cent,  per  annum,  will  gain 
14^.  in 7 months?        <^:     mo.       Int. 

100  :  12  :  :    6 

7  :  :  14  Ans.  ,£400. 

6.  An  usurer  put  out  861.  to  receive  interest  for  the 
same  ;  and  when  it  had  continued  8  months,  he  received 
principal  and  interest,  SSl  I7s.  4d. ;  I  demand  at  what 
rate  per  cent,  per  ann.  he  received  interest  ?  .4ns.  5perct. 

7.  If  20  bushels  of  wheat  are  sufficient  for  a  family  of 
3  persons  5  months,  how  much  will  be  sufficient  for  4 
persons  12  months  ?  Ans.  24  lusliels. 

8.  If  30  men  perform  a  piece  of  work  in  20  days;  how 
many  men  will  accomplish  another  piece  of :  work  4  times 
as  large  in  a  fifth  part  of  the  time  ? 

SO  :  20  ;  :  1 

4  :  :  4  Ans,  600. 

9.  If  the  carriage  of  5cwt.  3  qrs.  159  miles,  cost  24 
dollars  58  cents  ;  what  must  be  paid  for  the  carriage  of 
7cwt.  2  qrs.  .25  lb;  64  miles  at  the  same  rate  ? 

Ans.  Si 4,  Q^cts.  6m.-^ 

10.  If  8  men  can  build  a  wall  20  ie^ei  long,  6  feet  hi<rh 
and  4  feet  thickj  in  12  days ;  in  what  time  will  24  men 
build  one  200  feet  long,  8  feet  high,  and  6  feet  thick  ? 

8  :  12  :  :  20x6X4 


24  '■:  200x8x6  '  80  daijs,  Ans. 


CONJOINED    PROPORTION, 

JS  when  the  coins,  weights  or  measures  of  several  coun-  - 
t»ies  are  compared  in  the  same  question  ;  or  it  V:  joining^ 
many  propoitions  together,   and  by  the  relation  whiS. 

13* 
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several  antecedents  have  to  their  consequents,  the  pro- 
portion between  the  first  antecedent  and  the  last  conse- 
quent is  discovered,  as  well  as  the  proportion  between 
the  others  in  their  several  respects. 

Note. — This  rule  may  generally  be  abridged  by  can- 
celling equal  quantities,  or  terms  that  happen  to  be  the 
same  in  both  columns:  and  it  may  be  proved  by  as  ma- 
Bj  statings  in  the  Single  Rule  of  Three  as  the  nature 
of  the  question  may  require. 

CASE  I. 

AVhen  it  is  required  to  find  how  many  of  the  first  sort 
of  coin,  weight  or  measure,  mentioned  in  the  question, 
are  equal  to  a  given  quantitv  of  the  last. 
RULE. 

Plac3  the  numbers  alternately,  beginning  at  the  left 
hand,  and  let  the  last  number  stand  on  the  left  hand  co- 
lumn ;  then  multiply  the  left  hand  cohinm  continually 
for  a  dividend,  and  the  right  hand  for  a  divisor,  and  tlie 
quotient  will  be  the  answ^er. 

EXAMPLES. 

1.  If  100  lb.  English  make  95  lb.  Flemish,  and  19  lb. 
Flemish  25  lb.  at  Bologna  ;  how  many  pounds  English 
are  equal  to  50  lb.  at  Bologna? 

lb.  lb. 

100  Eng.=95  Flemish. 
19  Fie,  =25  Bologna? 
50  Bologna.  Then  95x25=2375  the  divisor. 

95000  dividend,  and  2375)95000(40  Ans. 

2.  If  40  lb.  at  New- York  make  48  lb.  at  Antwerp^  and 
30  lb.  at  Antwerp  make  36  lb.  at  Leghorn  ;  how  many 
lb.  at  New^-York  are  equai  to  144  lb.  at  Leghorn  ? 

Ans,  lOOlbs. 

3.  If  70  braces  at  Venice  be  equal  to  75  braces  at  Leg- 
born,  and  7  braces  at  Leghorn  be  equal  to  4  American 
yards;  how  many  braces  at  Venice  are  equ'il  to  64 
American  yards  ?  Aiis.  104^. 

CASE  IL 
When  i\  is  required  to  find  how  many  of  the  last  sort 
of  coin,  weight  or  measure,    mentioned  in  the  question;- 
are  equal  to  a  given  quantity  of  the  first. 
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RULE. 

^lace  the  numbers  alternalely,  beginning  at  the  left 
hand,  and  let  the  last  number  stand  on  the  right  hasd ; 
then  multinly  the  first  row  for  a  divisor,  and  the  second 
for  a  dividend. 

EXAMPLES. 

1.  If  24  lb.  at  New-London  make  20  lb.  at  Amster- 
dam, and  50  lb.  at  Amsterdam  60  lb.  at  Paris;  how  ma- 
ny at  Paris  are  equal  to  40  at  New-London  ? 

Uft.     Right. 
24  =  20         20^  X  60   X  40  =  48000 

50  =  60  —=      40  Jns. 

40         24  X   50  =  1200 

2.  If  50  lb.  at  New- York  make  45  at  Amsterdam,  and 
80  lb.  at  Amsterdam  make  103  at  Dantzic ;  how  many  lb. 
at  Dantziz  are  equal  to  240  at  N.  York  ?     A?is.  278^*^. 

3.  if  20  braces  at  Leghorn  be  eqaal  to  11  vares  at 
Lisbon,  and  40  vares  at  Lisbon  to  80  braces  at  Lucca ; 
how  many  braces  at  Lucca  are  equal  to  100  braces  at 
Lesrhorn  ?  ^ns,  110. 


EXCHANGE. 

By  this  rule  merchants  know  'what  sum  of  money 
ouc:ht  to  be  received  in  one  country,  for  any  sum  of  dif- 
ferent specie  j)aid  in  another,  according  to  the  given 
course  of  exchange. 

To  reduce  the  monies  of  foreign  nations  to  that  of  the 
United  States,  you  may  consult  the  following 

TABLE : 
Shewing  the  value  of  H  -»  monies  of  account,  of  foreign 
nations,  estimated  m  Federal  Money.*     g  ets. 

Pound  Sterling  of  Great- Britain, 

Pound  Sterling  of  freiand, 

Livre  of  France, 

Guilder  or  Florin  of  the  U.  Netherlands, 

Mark  Banco  of  Hamnurg, 

Rix  Dollar  of  D^^imark, 

^Laws  U.  S,  A. 


4 

44: 

4 

10: 

0 

l^ 

0 

39 

0 

334- 

1 

0 
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Rial  Plate  of  Spain, 

0  10 

Milrea  of  Portugal. 

1  24 

Tale  of  China, 

1  48 

Pagoda  of  India, 

1   94 

Rupee  of  Bengal, 

0  55| 

I.  OF  GREAT  BRITAIN. 

EXAMPLES. 

1.  In452.  10s.  sterling,  how  many  dollars  aad  cents  ? 

A  pound  sterling  being=:444  cents. 
Therefore— As  ll.  :  444cts,  :  :  45,5^.  :  20202d*.  jins. 

2.  In  500  dollars  how  many  pounds  sterling? 

As  444cts.  :  ll.  :  :  50000d«.  :  112Z.  12s.  3d.+  .^ns. 
11.  OF  IRELAND. 

EXAMPLES. 

1.  In  90Z.  lOs.  6d.  Irbh  money,  how  many  cents  ? 

II.  Irish  =410c;s. 

£.      cis.        £.  cts.  $      cts,- 

Therefore— As  1  :  410  :  :  90,525  :  37115|==371,    15^ 

2.  In  l68  dols.  10  cts.  how  many  pounds  Irish  ? 
As410c/5.  :  ll.  :  :  l6810c/.s.  :  ^4 I.Irish.     Aus. . 

III.  OF  FRANCE. 
Accounts  are  kepi  in  iivres,  sols  and  deniers. 

2  deniers,  or  pence,^  make  1  so!,  or  shilling, 
,20  sols,  or  shillings,     —     1  livre,  or  pound. 

EXAMPLES. 

1.  In  250  iivres,  8  sois,  how.many  dollars  and  cents  ? 
1  livre  of  France =18i  cts   or  185  niills. 

£,      m.  £.  m.         $    cts.nu 

As  1  :  185  :  :  250,4  :  463  24=46,  32  4     Ari'^. 

2.  Reduce  87  dok.  45  cts.  7  m.  into  Iivres  of  France^: 
mills,  liv.       mills.       liv.    so.  den. 

As  185  :  1  :  :  87457.  l  472  14  9-f   ^ns. 

IV.  OF  THE  U.  NETHERLANDS. 

Accounts  are  kept-  here  in  guilders,    slivers,   groats 
and  phennings. 

C    8  phennings  make  1  e;roat. 

^    2  groats  —     1  stiver. 

I  20  slivt^rs  —     1  guilder,  or  florift- 

A  guilder  i5=39.ceDtS;  or  ^90  mills. 


I: 
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EXAMPLES. 

Reduce  124  guilders,  14  slivers,  into  federal  money. 
Giiil.     cts.         GuiL  S     d.     c.     m. 

As  1     :     39  :  :  12^1,7     :     4S,  6      3      3    Ans, 
mills.     G.         mills,         G. 
As  390    :    1  :  :  48633    :  124,7  Proof. 
V.    OF  HAMBURGH,  IN  GERMANY. 
Accounts  are  kept  in  Hamburgh  in   marks,  sous   and 
deniers-lubs,  and  by  some  in  nx-dollars 

C  12  deniers-lubs  make  1  sous-lubs. 
<  l6  sous-lubs,        —     1  mark-lubs. 
^    3  mark-lubs,      —     1  rix-dollar. 
NoTB. — A  mark  is  =  33^  cts.  or  just  |  of  a  dollar, 

RULE. 
Divide  the  marks  by  3,   the  quotient  will  be  dollars. 

EXAMPLES. 

Reduce  641  marks,  8  sous,  to  federal  money. 
3)641,5 


S213,833  ^s. 
But  to  reduce  federal  Money  into  Marks,  multiply  the 
given  sum  by  3,  &c. 

EXAMPJ.ES. 

Reduce  121  dollars,  90  cts.  into  marks  banco. 
121,90 
3 


365,70=365  marks  II  sous,  2,4  den.  u4ns. 
VI.  OF  SPAIN. 

Accounts  are  kept  in  Spain  in  piastres,  rials  and  marva- 
dies. 

S  34  marvadies  of  plate  make  1  rial  of  plate. 
1    8  rials  of  plate  —     1  piastre!  or  piece  of  8. 

To  reduce  rials  of  plate  to  Federal  Money. 
Since  a  rial  of  plate  is  =  10  cents  or  1  dime,  you 
need  only  call  the  rials  so  many  dimes,  and  it  is  done. 

EXAMPLES. 

485  rials  =  485  dimes,  =  48  dols.  50  cts.  &c. 
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But  (0  reduce  cents  into  rials  of  plate,  divide  by  10— 
Thus,  845  cents-7-iO=84,5=84  rials,  if  marvadies,  &c. 

VII.  OF  PORTUGAL. 

Accounts  are  kept  ihroucrhout  this  kingdom  in  mil- 
reas,  and  rf  as,  reckoning  1000  reas  to  a  niilrea. 

Note. — A  milrea  i?  c=  124  cents  :  therefore  to  re- 
duce roilreas  into  Federal  Money,  mnltlply  by  124,  and 
the  product  will  be  cents,  and  decimals  of  a  cent. 

EXAMPLES. 

3.  In  340  milreas  how  many  cents  ? 

340x124— 42160  cent-.^f  421,  GOcfs.Ms, 

2.  in  211  tfllreas,  48  roas.  how  many  cents  ? 

Note. — When  the  reas  are  lesst'^nn  100,  place  a  cypher 
before  them.— Thus  211,048x124=26169,952  cts.  or  261 
dols.  69  cts.  9  mills  -f-  Ans. 

But  to  reduce  cents  into  milreas,  divide  them  by  124  j 
and  if  decimals  arise  you  must  carry  on  the  quotient  as 
far  as  three  decimal  places ;  then  the  whole  numbers 
thereof  will  be  the  milreas,  and  the  decimals  will  be 
the  reas. 

EXAMPLES. 

1.  In  4195  cents,  hovir  many  milreas? 
4195-7-124=33,830-}-or  33  milreas,  830  reas,  Jns. 

2.  Ill  24  dels.  92  cents  how  many  milreas  of  Portugal? 

u4ns.  20  milreas,  096  reas, 
VIII.  EAST-INDIA  MONEY. 
To  reduce  India  Money  to  Federal,  viz. 
r  Tales  of  China,  muliiply  with  143 

•J  Pagodas  of  India,  194 

([  Rupee  of  Bengal.  5^\ 

EXAMPLES. 

1.  In  641  Tales  of  China,  how  many  cents? 

Ans,  9486S. 

2.  In  50  Pagodas  of  India,  how  many  cents  ? 

Ans.  9700. 
S.  In  98  Rupees  of  Bengal,  how  many  cents  ? 

Ans.  5439. 
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VULGAR  FRACTIONS. 

XlAVING  briefly  introduced  Vulgar  Fractions  imme- 
diately after  reduction  of  whole  numbers,  and  given 
some  general  definitions,  and  a  few  such  problems  there^ 
in  as  were  necessary  to  prepare  and  lead  the  scholar  im- 
mediately to  decimals  5  th^  learner  is  therefore  re- 
quested to  read  those  general  definitions  in  page  74. 

Vulgar  Fractions  are  either  proper,  improper,  sin- 
gle, compound,  or  mixed. 

1.  A  single,  simple,  or  proper  fraction,  is  when  the  nu- 
merator is  less  than  the  denominator,  as  ^|  |i|,  &c. 

2.  An  Improper  Fraction,  is  when  the  numerator  ex- 
ceeds the  denominator,  as  |-^  \*,  &c. 

3.  A  Compound  Fraction,  is  the  fraction  of  a  fraction, 
.coupled  by  the  word  of,  thus,  f  oi  -^^  i  o^f  of  |,  &c. 

4.  A  Mixed  Number,  is  composed  of  a  whole  num- 
ber and  a  Fraction,  thus,  8-1,  14^*3,  &c. 

5.  Any  whole  nnmber  may  be  expressed  like  a  frac- 
tion by  drarwing  a  line  under  it,  and  putting  1  for  deno- 
minator, thus,  8=4,  and  12  thus,  ^-f,  &c. 

6.  The  comn)on  measure  of  two  or  more  numbers,  is 
that  number  which  will  divide  each  of  them  without  a 
remainder;  thus,  3  is  the  common  measure  of  12,  24, 
and  30  j  and  the  greatest  number  which  will  do  this,  is 
called  the  greatest  common  measure. 

7-  A  number,  which  can  be  measured  by  two  or  more 
numbers,  is  called  their  common  multiple^-  and  if  it  be 
the  least  number  that  Can  be  so  measured,  it  is  called 
the  least  common  multiple ;  thus  24  is  the  common  mul- 
tiple of  2,  3  and  4  ;  but  their  least  common  multiple  is  12. 

To  find  the  least  common  muhiple  of  two  or  more 
numbers. 

RULE. 

1.  Divide  by  any  number  that  will  divide  two  or  more 
of  the  given  numbers  without  a  remainder,  and  set  the 
quotients,  together  with  the  undivided  numbers,  in  a 
line  beneath. 

2.  Divide  the  second  lines  as  before,  and  so  on  till 
there  ^re  no  two  Burabers  that  can  be  divided  5  then  the 
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continued  product  of  the   divisors  and    quotients,  wiU 
give  ttie  multiple  required. 

EXAMPLES. 

1.  What  is  the  least  common  multiple  of  4, 5,  6  and  10? 
Operation,  X5)4    5     6     10 


X2)4     16      2 


X2     1X3 


5X2x2x3=60  ./^ns. 

2.  What  is  the  least  common  multiple  of  6  and  8  ? 

Jns.  24. 

3.  What  is  the  least  number  that  3,  5,  8  and  12  will 
measure?  jins.  120. 

4.  What  is  the  least  number  that  can  be  divided  by 
the  9  digits  separately,  without  a  remainder  ?  jl7is.  2520.  • 

— — ""^^^^  4i  V  ^■^^~— ^— 
REDUCTION  OF  VULGAR  FRACTIONS, 
IS  the  bringing  them  out  of  one  form  into  another,  in 
order  to  prepare  them  for  the   operation  of  Addition, 
Subtraction,  &c. 

CASE  I. 

To  abbreviate  or  reduce  fractions  to  their  lowest  terms. 

RULE. 

1.  Find  a  common  measure,  by  dividing  the  greater 
term  by  the  less,  and  this  divisor  by  the  remainder,  and  so 
on,  always  dividing  the  last  divisor  by  the  last  re- 
mainder, till  nothing  remains;  the  last  divisor  is  the 
common  measure.* 

2.  Divide  both  of  the  terms  of  the  fraction  by  the 
common  measure,  and  the  quotients  will  make  the  frac- 
tion required. 

*  To  find  the  gi'eatest  common  measure  of  more  than  two  num- 
bers, you  must  find  the  greatest  common  measure  of  two  of  them 
as  per  rule  above  ;  then,  of  that  common  measure  and  one  of  the 
other  numbers,  and  so  on  through  all  the  numbers  to  the  last ; 
then  will  the  greatest  common  measure  last  fouhd  be  the  answer. 
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Ob,  If  you  chuse,  you  may  take  that  easy  method  in 
Problem  I.  (page  74.) 

EXAMPLES. 

1.  Reduce  ||  to  its  lowest  terms. 
43)11(1  Operation, 

^f  Hire  common  mea.     8)f|=f  Jns, 

2.  Reduce  ^f-to  its  lowest  terms.  Jns.  |4 

3.  Reduce  ||f  to  its  lowest  terms.  ^ns.  |f 

4.  Reduce  ^^  to  its  lowest  terms.  Ans.    ^ 

CASE  II. 

To  reduce  a  mixed  number  to  its  equivalent  improper 
fraction. 

RULE. 

Multiply  the  whole  number  by  the  denominator  of  the 
given  fraction,  and  to  the  product  add  the  numerator,  this 
sum  written  above  the  denominator  will  form  tlie  fraction 
required. 

EXAJfPLES. 

1.  Reduce  45f  to  its  equivalent  improper  fraction. 

45x3+7=^1'^  -^ns- 

2.  Reduce  1911  to  its  equivalent  improper  fraction. 

Ans.  3-5-4 

3.  Reduce  l6yW  to  an  improper  fraction. 

4.  Reduce  6]  Iff  to  its  equivalent  improper  fraction. 

Ans,  2|||.5 

CASE  III. 
To  find  the  value  of  an  improper  fraction. 
RULE. 
Divide  the  numerator  by  the  denominator,  and  the 
quotient  will  be  the  value  sought. 

EXAftlPLES. 

1.  Find  the  value  of  V  5)48(9|  Ans, 

2.  Find  the  value  of  Yf  Ans.  19^^ 

3.  Find  the  value  of  ^JLs  ^^  g^i/ 

4.  Find  the  value  of  22  ois  ^^^^.^  6li|| 

5.  Find  the  value  of  \^  Ans.  8 

14 
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CASE  iv: 

To  reduce  a  whole  number  to  an  equivalent  fraction,  having 
a  given  denominator. 

RULE. 

Multiply  the  vi^hole  nuraber  by  the  given  denominator ; 
place  the  product  over  the  said  denominator,  and  it  will 
form  the  fraction  required. 

EXAMPLES. 

i.  Reduce  7  to  a  fraction  whose  denominator  shall  be  9. 
Thus,  7X9=63,  and  ^-3  the  Ans. 

2.  Reduce  18  to  a  fraction  whose  denominator  shall  be 
12.  Ans.  W 

3.  Reduce  100  to  its  equivalent  fraction,  having  90  for 
a  denominator.  Ans.  ^  |^ » =  ^  | « =  ^  f  <> 

CASE  V. 

To  reduce  a  compound  fraction  to  a  simple  one  of  equal 
value. 

RULE. 

1.  Reduce  all  whole  and  mixed  numbers  to  their  equiva- 
lent fractions. 

2.  Multiply  all  the  numerators  together  for  a  new  nu- 
merator, and  all  the  denominators  for  a  new  denominator  j 
and  they  will  form  the  fraction  required. 

EXAMPLES. 

1.  Reduce  ^  of  |  of  |  of  y\  to  a  simple  fraction. 

1X2X3X4 

2X3X4X10 

2.  Reduce  f  of  |  of  f  to  a  single  fraction.     Ans.  //^ 

3.  Reduce  |  of  ||  of  |f  to  a  single  fraction. 

-^'**'   T500 

4.  Reduce  |  of  f  of  8  to  a  simple  fraction. 

Ans.  VV=3i 

5.  Reduce  f  of  i|  42^  to  a  simple  fraction. 

Ans.  ^Mfo=2lTV 

Note. — If  the  denominator  of  any  member  of  a  com- 
pound fraction  be  equal  to  the  numerator  of  another  mem- 
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ber.thereof,  they  may  both  be  expunged,  and  the  other 
members  continually  multiplied  (as  by  the  rule)  will  pro- 
duce the  fraction  required  in  lower  terms. 

6.  Reduce  |  of  f  of  f  to  a  simple  fraction. 

Thus  2x5 

=M=tV  ^«*- 

4X7 

7.  Reduce  I  of  4^  of  |  of  H  to  a  simple  fraction. 

Ans.  fl^ii 

CASE  VI. 

To  reduce  fractions  of  different  denominations  to  equiva- 
lent fractions  having  a  common  denominator. 

RULE  I. 

1.  Reduce  all  fractions  to  simple  terras. 

2.  Multiply  each  numerator  into  all  the  denominators 
except  its  own,  for  a  new  numerator  :  and  all  the  denomi- 
nators into  each  other  continually  for  a  common  denomi- 
nator; this  writtea  under  the  several  new  numerators 
will  give  the  fractions  required. 

EXAMPLES. 

1.  Reduce  II  f  to  equivalent  fractions,  having  a  com 
mon  denominator. 

2    +  I  +  1=24  common  denominator. 


12  3 

X3  2  3 

3         4  9 

X4         4  2 


12       16       18  new  numerators-. 

24       24       24  denominators. 

2.  Reduce  |  y\  and  H  to  a  common  denominator. 

j^flS.   3.A0    8.^4  (ind  13  0 

3.  Keduce  t  |  |  and  |  to  a  common  denominator. 

^ns,  Ui  ill  III  and  ||-| 
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4.  Reduce  |  /^  and  j\  to  a  common  denominator. 
800       300'        400 

and =-j-\  j\  and  tV=1A  -^ns. 

1000     1000       1000 

5.  Reduce  |  f  and  12^  to  a  common  denominator. 

Jy,  c       54     60    888 

6.  Reduce  |  |  and  f  of  |^  to  a  common  denominator. 

■^''*'*     3  456     3456     3456 

The  foregoing  is  a  general  Rule  for  reducing  fractions 
10  a  common  denominator  ;  but  as  it  will  save  much  la- 
bour to  keep  the  fractions  in  the  lowest  terms  possiblcj 
the  following  Rule  is  much  preferable. 

RULE  II. 
For  reducing  fractions  to  the  least  common  denominator. 

(By  Rule,  page  155)  find  the  least  common  multiple  of 
all  the  denominators  of  the  given  fractions,  and  it  will  be 
the  common  denominator  required,  in  which  divide  each 
particular  denominator,  and  multiply  the  quotient  by  its 
own  numerator  for  a  new  numerator,  and  the  new  nume- 
rators being  placed  over  the  common  denominator,  will 
express  the  fractions  required  in  their  lowest  terms. 

EXAMPLES. 

1.  Reduce^  f  and  f  to  their  least  eommon  denomina- 
tor. 

4)2     4     8 


2)2     1     2 


111     4x2=8  the  least  com.    denominatorc 


8-T-2xl=4  the  1st.  numerator. 

8—4x3=6  the  2d.  numerator. 

8-v-8x5=:5  the  3d.  numerator.. 

These  numbers  placed  over  the  denominator,  give  the 

answer  Iff  equal    in  value,  and  in  much  lower  terms 

than  the  general   Rule,  which  would  produce  f  |  ^  4| 

2.  Reduce  f  f  and  j\  to  their  least  common  denomi- 
nator. ^         "  Ans.  If  il  U' 
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3.  Reduce  ^  f  |  and  yV  to  their  least  common  denomi- 
nator. "  "  ^M^.H^^MM. 

4.  Reduce  ^  |  f  and  jV  ^^  ^^^^^  ^^^^^  common  denomi- 
nator. '  ^ns.j\\^Hj\ 

CASE  VII. 

To  reduce  the  fraction  of  one  denomination  to  the  fraction 
of  another,  retaining  the  same  value. 

RULE. 

Reduce  the  given  fraction  to  such  a  compound  one,  as 
will  express  the  value  of  the  given  fraction,  by  comparing 
it  with  all  the  denominations  between  it  and  that  denomi- 
nation you  would  reduce  it  to;  lastly,  reduce  this  com* 
pound  fiaction  to  a  singie  one,  by  Case  V. 

EXAMPLES, 

1-  Reduce  f  of  a  penny  to  the  fraction  of  a  pound. 
By  comparing  it,  it  becomes  |  of  ^tt  of  o\  of  a  pound. 
5X1X1  5    "       ' 

= ^715. 

6X12X20         1440 

2.  Reduce  yj\-^  of  a  pound  to  t!*e  fraction  of  a  penny. 
Compared  thus,  jj\-^  of  ^  of  ^^  d. 

Then  5   X  20  x  12 

440  1  1 

3.  Reduce  |  of  a  farthing  to  the  fraction  of  a  shilling 

Am.  -g^s, 

4.  Reduce  f  of  a  shilling  to  the  fraction  of  a  pound. 

Ans.  xf  o=9V 

5.  Reduce  4  of  a  pwt.  to  the  fraction  of  a  pound  troy. 

t>.  Keduce  f  of  a  pound  avoirdupois  to  the  fraction  of  c 
cwt.  Jns.  yig  cwi; 

7,  What  part  of  a  pound  avoirdupois  is  y^^  of  a  cwti 

Compounded  thus  yi^  off  of  V=Ht==l  •^^• 
S.  What  part  of  an  hour  is  gi^  of  a  week. 


14* 


4t}  ?      16  8  _^ ' 
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9.  Reduce  |  of  a  pint  to  the  fraction  of  a  hhd. 

Jns.  ^fg 

iO.  Reduce  f  of  a  pound  to  the  fraction  of  a  guinea. 

Compounded  thus,  f  of  Y  of  j\s.z=z^  ^ns. 

11.  Express  5^  furlongs  in  the  fraction  of  a  mile. 

Thus,  5i=:y  of  |=|i  ^ns. 

12.  Reduce  f  of  an  English  crown,  at  6s.  8d.  to  the 
fraction  of  a  guinea  at  28s.  ^?is.  ^\  of  a  guinea. 

CASE  VIII. 

To  find  the  value  of  the  fraction  in  the  known  parts  of  the 
integer,  as  of  coin,  weight,  measure,  &c. 

RULE. 

Multiply  the  numerator  by  the  parts  in  the  next  infe- 
rior denomination,  and  divide  the  product  by  the  denomi- 
nator 5  and  if  any  thing  remains,  multiply  it  by  the  next 
inferior  denomination,  and  divide  by  the  denominator  as 
before,  and  so  on  as  far  as  necessary,  and  the  quotient  will 
be  the  answer. 

Note. — This  and  the  following  Case  are  the  same 
with  Problems  II.  and  III.  pages  7^  and  7^ ;  but  for  the 
scholar's  exercise,  I  shall  giv«  a  few  more  examples  in 
'?ach. 

■  EXAMPLES. 

i.  What  is  the  value  of  f  H  of  a  pound  ? 

Ans.  8s.  9id, 

2.  Find  the  value  of  |  of  a  cwt. 

Ans,  Sqrs.  Sib.  loz.  12^dr. 

3.  Find  the  value  off  of  3s.  6d.  Ans.  3s.  0|rf» 

4.  How  much  is  j%\  of  a  pound  avoirdupois  ? 

Ans.  7oz.  lOdr. 

5.  How  much  is  f  of  a  hhd.  of  wine  ?    Ans.  45  gals. 

6.  What  is  the  value  of  ||  of  a  dollar  ? 

Ans.  5s.  fid. 
r.  What  is  the  value  of  /j  of  a  guinea  ?       Ans,  1  Bs. 
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8.  Required  the  value  ot'}^l  of  a  pound  apothecaries. 

^iis,  2oz.  3grs, 

9.  How  much  is  |  of  5Z-  9^  ?         -^ns.  £4  I3s.  5}d, 

10.  How  much  is  |  of  f  of  |  of  a  hhd.  of  wine  ? 

«4w*.  I5gals,  3qts* 

CASE  IX. 

To  reduce  any  given  quantity   to  the  fraction  of  any 

greater  denomination  of  the  same  kind. 

[See  the  Rule  in  Problem  III.  Page  75.] 

EXAMPLES   FOR   EXERCTSE. 

1.  Reduce  12  lb.  3  oz.  to  the  fraction  of  a  cwt. 

2.  Reduce  13  cwt.  3  qrs.  20  lb.  to  the  fraction  of  a  ton. 

Ans.  ^ 

3.  Reduce  l6s.  to  the  fraction  of  a  guinea.        jins.  f 

4.  Reduce  1  hhd.  49  gals,  of  wine  to  the  fraction  of  a 
tivi.  Ans  f 

5.  What  part  of  4  cwt.  1  qr.  24  lb.  is  3  cwt.  3  qrs.  1?  lb> 
8  oz.  Am,  I 
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RULE. 

REDUCE  compound  fractions  to  single  ones ;  mixed 
numbers  to  improper  fractions  ;  and  all  of  them  to  their 
least  common  denominator  (by  Case  VI.  Rule  JI.)  then 
the  sum  of  the  numerators  written  over  the  common  de- 
nominator will  be  the  sum  of  the  fractions  required. 

EXAMPLES. 

1.  Add  5i  }  and  f  of  f  together. 

5|=V  and  I  of  1=11 
Then  y  f  ^^  reduced  to  their  least  common  denominator 
by  Case  VI.  Rule  II    will  become  ^V  xa  ia 
Then  132-hlO-f  i4=L6^4=6||  or  6|  Answer, 
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2.  Add  I  I  and  |  tog^ether.  Ans.  If 

3.  Add  i  f  and  f  tog-ether.  y4ns.  l^ 

4.  Add  VJ\  a|  and  4f  together.  Jns.  20i| 

5.  Add  i  of  95  and  ^  of  14^  together.  Atis.  44^^ 

Note  1. — In  adding  mixed  numbers  that  are  not  com- 
pounded with  other  fractions,  you  may  first  find  the  sura 
of  the  fractions,  to  which  add  the  whole  numbers  of  the 
given  mixed  numbers. 

6.  Find  the  sum  of  5f  Tf  and  15. 

•    I  find  the  sum  of  f  and  f  to  be  ^=)  ii 

Then  Ui-f  5+7 -h  15=2  8^^  Ans. 

7.  Add  land  171  together.  Ans.  I7j% 

8.  Add  25,  ^  and  ^  of  |  of  y^  Ans,  S3yV 

Note  2 — To  add  fractions  of  money,  weight,  &c.  re- 
duce fractions  of  different  integers  to  those  q{  the  same. 

Or,  if  you  please  you  may  find  the  value  of  each  frac- 
tion by  Case  VIII.  in  Reduction,  and  then  add  them  in 
their  proper  terms. 

9.  Add  4  of  a  shilling  to  |  of  a  pound. 


1st  Method, 

7^*2  0— -1  4  0=^* 

Then    -"--4-3 — JLS_2_=f. 
Whole  value  by  Case  VIII. 
is  8s.  Od.  S^qrs.  Ans. 


2d  Method. 
f.£.=7s.  6d.  Oqrs. 
4s.=0     6     3^ 


^ns.  8     0     3-f 
By  Case  VIII.  Reduction. 


10.  Add  I  lb.  Troy,  to  f  of  a  pwt. 

Ans.  T  oz.  4pwt.  IS^gr, 

11.  Addj^  of  a  ton,  to  j%  of  a  cwt. 

Ans.  'i2cwt.  Iqr.  Sib.  12,^^  oz. 

12.  'Add  f  of  a  mile  to  y\  of  a  furloiig. 

Ans.  6fur.  2Spo. 

13.  Add  I  of  a  yard,  |  of  a  foot,  and  |  of  a  mife  to- 
gether. Ans.  1540yds.  2//.  9in. 

X4.  Add  I  of  a  week,  ^0(0.  day,  |  of  an  bour,^  and  ^ 
of  a  oiiiTute  together.  Ans.  2da.  2ho.  ^Omin,  4^5m. 
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SUBTRACTION  OF  VULGAR  FRACTIONS 


Id^ 


RULE. 


PREPARE  the  Fractions  as  in  Addition,  and  the  dif- 
ference of  the  numerators  written  above  the  common  de- 
nominator will  give  the  difference  of  the  fraction  required. 

EXAMPLES. 

1.  From  I  take  |  of  f 

|ofi=M=TV  Then  f  and  ^=tVt\     ,     , 

Therefore  9~r=t^2  ==i  ^^^  ^w^- 

2.  From  ||  take  4  Answers,  ^i 

3.  From  {}  take  j\  aW 

4.  From  14  take  i|  13fs 

5.  What  is  the  difference  of  j\  and  |^  ?  3^8 

6.  What  differs  yV  ^^m  i  ?  tVt 

7.  From  14i  take  |  of  19  It""- 

8.  From  |^  take  lii  0  remains. 

9.  From  1^  of  a  pound,  take  4  of  a  shilling. 

4of  2V=T¥o^-  'Then  from  ^£.  take  yf^.£.  ^ns.  ||^.  ^ 

NoTE.^ — In  fractions  of  money,  weight, &c.  you  may,  if 
you  please,  find  the  value  of  the  given  fractions  (by  Case 
VIII.  in  Reduction)  and  then  subtract  them  in  their  pro- 
per terras. 

10.  From  ^j£.  take  3|  shilling,     j^ns.  5s.  6d.  2^qrs. 
il.  Fromf  ofanoz.  take  |^  ofapwt. 

Ans.  llpwt.  3gr, 

12.  From  ^  of  a  cwt.  take  1^  of  a  lb. 

Jns.  Iqr  27lb.6oz.  10j%dr, 

13.  From  3|  weeks,  tak*  ^  of  a  day,  and  ^  of  |  of  |  of 
an  hour.  Ans.  3il\  Ada.  12ho.  19min.  IJlsec. 


*  In  subtracting  mixed  numbers,  when  the  lower  fraction  is 
j^reater  than  the  vipper  one,  you  may,  without  reducing  them 
to  improper  fractions,  subtract  the  numerator  of  the  lower 
fraction  from  the  common  denominator,  and  to  that  difference 
add  the  upper  numerator,  carrying"  one  to  the  unit's  place  of 
the  low  er  whole  number. 

Also,  a  fraction  may  be  subtracted  from  a  whole  number 
by  trik.ng  the  numerator  of  the  fraction  from  its  denominator, 
and  placing  the  remainder  over  the  dejiominator,  then  taking  one 
from  the  whole  number. 
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MULTIPLICATION  OF  VULGAR  FRACTIONS. 

RULE. 

REDUCE  whole  and  mixed  numbers  to  the  improper 
fractions,  mixed  Fractions  to  simple  ones,  and  those  of 
different  integers  to  the  same ;  then  multiply  all  the  nu- 
merators together  for  a  new  numerator,  and  all  the  de- 
nominators together  for  a  new  denominator. 

EXAMPLES. 

1.  Multiply!  by  I  Jnswers.  ^^^==i 

2.  Multiply  f  by  f  "if 
S.  Muhiply5iby^  i 

4.  Multiply  I  of  7  by  f  3|i 

5.  Multiply  III  by  y5_  |s. 

6.  Multiply  f  of  8  by  I  of  5  13i 
r.  Multiply  7i  by  9i  69f 

8.  Multiply  I  of  I  by  f  of  3f  |f 

9.  What  is  the  continued  product  of  |  of  |,  7,  5^  and 
^off?  ^ns.4^\ 

DIVISION  OF  VULGAR  FRACTIONS. 

RULE. 

PREPARE  the  fractions  as  before ;  then,  invert  the 
divisor  and  proceed  exactly  as  in  multiplication :— The 
products  will  be  the  quotient  required. 

EXAMPLES. 

4X5 

1.  Divide  4  by  f  Thus, =|f  Jiis. 

2.  Divide  i|  by  |  Answers,  1  yYs 

3.  Dividef  of  f  by  |  "                                 f 

4.  Wirji  is  the  quotient  of  17  by  f  ?  59^ 

5.  Divide  5  by  y^  7| 

6.  Divide!  off  of  I  by  I  off  H 

7.  Divide  4|  by  f  of  4  S^V 

8.  Divide  71  by  1^7  ,  rV? 

9.  Divide  5205i  by  f  of  91  IH 
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RULE   OF   THREE   DIRECT  IN  VULGAR 
FRACTIONS. 

RULE.  / 

PREPARE  the  fractions  as  before,  then  state  your 
question  agreeable  to  the  Rules  already  laid  down  in  the 
Rule  of  Three  in  whole  numbers,  and  invert  the  first  term 
in  the  proportion;  then  multiply  all  the  three  terms  con- 
tinually together,  and  the  product  will  be  the  answer,  in 
the  same  name  wKh  the  second  or  middle  term. 

EXAMPLES. 

1.  If  f  of  a  yard  cost  ^  of  a  pound,  what  will  -^j  of  an 
Ell  Ei^.glish  cost  ? 

|yd.=f  off  of  }=H  ori  Ell  English. 
Ell.  £,     Ell  s.  d.  qrs. 

As  i  :  ^  :  :  y^j  And  f  xf  XT\=T¥5<^=iO  3    14  ^n^. 

2.  If  I  of  a  yard  cost  |  of  a  pound,  what  will  40f  yds. 
come  to  ?  Ans.  £^9  Ss.  G\d, 

3.  If  SO  bushels  of  wheat  cost  17^1-  what  is  it  per  bush- 
el? Ans.  7s.  Od.  i^iqrs. 

4.  If  a  pistareen  be  worth  14f  pence,  what  are  100  pis- 
tareens  worth  ?  Ans.  £6 

5.  A  merchant  sold  5|  pieces  of  cloth,  each  containing 
24i  yds.  at  9s.  ^d.  per  yard  ;  what  did  the  whole  amount 
to  ?  .'ins.  .£'60  10s.  Od.  3%qrs. 

6.  A  person  having  |  of  a  vessel,  sells  f  of  his  share  for 
312/. ;  what  is  the  whole  vessel  worth  ?  Ajis.  £780 

7.  If  f  of  a  ship  be  worth  |  of  her  cargo,  valued  at 
20002.  what  is  the  whole  ship  and  cargo  worth  ? 

Am.  ^10031  145.  lU\d. 


INVERSE  PROPORTION. 

RULE. 

PREPARE  the  fractions  and  state  the  question  as  be- 
fore, then  invert  the  third  term,  and  multiply  all  the  three 
terms  together^  the  product  will  be  the  answer. 
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EXAMPLES. 

1.  How  much  shalloon  that  is  |  yard  wide,  will  line  5^ 
yards  of  cloth  which  is  li  yard  wide  ? 

Yds.  yds.  yds.  Yds. 

As    If  :  5i  r  :  I  And  fxy  X^=^%\'=l6^\  Ans. 

2.  If  a  man  perform  a  joarney  in  3^  days,  when  the 
day  is  12^  hours  lon^ ;  in  how  many  days  will  he  do  it 
when  the  day  is  but  9j  hours.  Ans.  ^Yt  days. 

3.  If  13  men  in  11|  days,  mow  21^  acres  in  how  many 
days  will  8  men  do  the  same.  Jns.  18|^  days. 

4.  How  much  in  length  that  is  7j  inches  broad,  will 
make  a  sqtiare  foot  ?  Jns.  20  inches. 

5.  If  25f  s.  will  pay  for  the  carriag^e  of  an  cvvt.  145^ 
miles ;  how  far  may  6^  cwt.  be  carried  for  the  same  mo- 
ney  ?  -/ins.  22^\  miles. 

6.  How  many  yards  of  baize  which  is  1}  yards  wide, 
will  line  18|  yards  of  camblet  \  yd.  wide  ? 

Ans.  11yds.  Iqr.  l^na. 


RULE  OF  THREE  DIRECT  IN  DECIMALS. 
RULE. 

REDUCE  your  fractions  to  decimals,  and  state  your 
question  as  in  whole  numbrrs;  muhiply  the  second  and 
third  together ;  divide  by  the  first,  and  the  quotient  will 
be  the  answer,  &c. 

EXAMPLES. 

1.  If  1  of  a  yd.  cost  ^^  of  a  pound  ;  w^hat  will  1 5f  yds. 
come  to  ?  i=,875y\  =:,083+and  f=,75 

Yds.        £»  Yds.     £.      -   £.    s.  d.  ars. 

As  ,875   :   ,583   :   :    15,75  :  10,494=10  9  10  2,24  Ans. 
2    If  1  pint  of  wine  cost  1,2s.  what  cost  I  .',5  hhds,  ? 

1^         Ans.  £.S78 
3.  If  4f  yds,  cost  3s.  ^d,  what  will  30|  }ds  cost  ? 

Am.  £,1  4j.  3d.  3qrs.+ 


S?MPLE    INTEREST    Bi    DECl.^IALfc- 


iOL' 


4.  If  1,4  cwt.  of  sugar  cost  10  doU.  9  els.  what  will  9 
':wt.  3  qrs.  cost  at  the  same  rate  ? 

cwi.        g  cwt.       g 

As  1,4  : :  10,09  ;  :  9,75  :  70,269=870,  26cts.  97?i.4- 

5.  If  19  yards  cost  25,75  dols.  what  will  435^  yardb 
oometo?  -^ns.  8590,  2 la's.  7iV". 

6.  If  345  yards  of  tape  cost  5  dols.  17  cents,  5ni.  what 
will  1  yard  cost?  y^ns.  ,0i5  =  l|c^s. 

7.  If  a  man  lays  out  121  dols.  23  cts.  in  merchandize, 
and  thereby  gains  39,51  dols.  how  much  will  he  gain  in 
laying  out  12  dollars  at  the  same  rate  ? 

^tis.  3j9i  dols.=$3,9Uts. 

8.  How  many  yards  of  ribbon  can  I  buy  for  25^  dols. 
if  29i  yds.  cost  4i  dollars  ?  ^ws.  V'Slijards. 

9.  If  178|  vds.  cost  25|  dollars,  what  cost  29|  vards  ? 

J  as.  §4  J 

10.  If  1,6  cwt.  of  sugar  cost  12  dols.  12  cts,  what  cost 
3  hhds.  each  11  cwt.  3  qrs.  10,12  lb.  ? 

Ans.  269,072  dols.=^2G9,  7cts.  2m.-\- 


SIMPLE  INTEREST  BY  DECIMALS. 
A  TABLE  OF  RATIOS. 


Rate  per  cent.          Ratio.      \  Rate  per  c-nt.  \       Ratio. 


3 

4 


,03 
,04 
,045 
,05 


6 

7 


,Oo5 

,06 
.065 

;o7 


Ratio  is  the  simple  interest  of  IZ.  for  one  year  j  or  in 
federal  money,  of  $1  for  one  year,  at  the  rate  per  cent, 
agreed  on. 

RULE. 

Multiply  the  Principal,  Ratio  and  time  conlinually  to- 
gether, and  the  last  product  will  be  the  interest  requrtd. 

EXAaiPLES. 

1.  Required  the  interest  of  211  dols.  45  cts.  for  5  years, 
at  5  per  cent,  per  annum  ? 

15 
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8  cts. 
211,45  Principal. 
,05  Ratio. 


10,5725  Interest  for  one  yem: 
5  Multipi)^  by  the  time. 


52,8625  ^/Z5.  =  S52,  866^5.  2lm. 

2.  What  is  the  interest  of  645/.  10s.  for  3  years,  at  6 
per  cent,  per  annum  ? 

^645,5 X06x3  =  ll6,190=<i£ll6  Ss.  9d.  2,4qrs.  Am. 

3.  What  is  the  interest  of  121/.  8s  6cl.  for  4\  years,  at 
6  per  cent,  per  annunj  ?        Ans.  £S2  lbs.  8<i.^l,36^rs. 

4.  What  is  the  amount  of  536  dollars  39  cents,  for  1 J 
years  at  6  per  cent,  per  annum  ?  Ans.   §584,6651. 

5.  Required  the  amount  of  648  dols.  50  cts.  for  12|  yrs. 
at  51  per  cent,  per  annum  ?  Ans.  SHOS,  26c/s.-|- 

CASE  11. 
The  amount,  time  and  ratio  g:iven,  to  find  the  principal. 
RULE. 
Multiply  the  ratio  by   the  time,  add   unity  to  the  pro- 
duct for  a  divisor,  by  which  sum  divide  the  amount,  and 
the  quotient  will  be  the  principal. 

EXAMPLES, 

1.  What  principal  will  amount  to   1235.975   dollars,  in 
5  years,  at  6  per  cent,  per  annum  ?      S  S 

,06x5  +  1  =  1,30)1235,975(950.75  Ans. 

2.  What  principal  will  amount  to  873/.  19s.  in  9  years, 
at  6  per  cent,  per  annum  ?  Ans.  £567  lOs. 

3.  V/hat  principal  will  amount  to  626  dols.  6  cts.  in  12 
years,  at  7  per  cent.  ?  Ans.  §340,25  =§340,  25g/6'. 

4.  What  principal  will  amount  to  956/.   lOs.  4,125d. 
in  8  J  years,  at  5*  per  cent.  ?  A?is.  £645  15s. 

CASE  in. 

Tlie  amount,  principal  and  time  given,  to  find  the  ratio. 
RULE. — Subtract  the  principal  from  (he  amount,  di- 
vide the  remainder  by  the  product  of  the  time  and  prin- 
cipal, and  the  quotient  will  be  the  ratio. 

EXAMPLES. 

1.  At  what  rate  per  cent,  will  950,75  ^ols.  amount  to 
;  2^5,  975  dols.  in  5  years  ? 
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From  the  amount     =     1235,975 
Take  the  principal  =       950,75 

950.75  X  5=4753,75)285,2250(,06=6  per  cent. 
285,2250  ^ns. 

2.  i\t  what  rate  per  cent,  will  5671-  lOs-  amount  to 
873/.  19s    in  9  years  ?  ^ns.  G  per  cent. 

3.  At  what  rate  per  cent,  will  340  dols.  25  els.  amount 
to  625  dols.  6cts.  in  12  years?  ^7is.  7  per  cent. 

4.  At  what  rate  per  (cent,  will  645/.  15s.  amount  lo 
956Z.  10s.  4,125d.  in  8|  years?  Ans.  b^  per  cent. 

CASE  IV. 

The  a  mount  j  principal,  and  rate  per  cent,  given,  to  fi;id 

the  time. 

RULE. 

Subtract  the  principal   from  the  amount  ;  divide  the 

remainder  by  the  product  of  the  ratio  and  principal;  and 

the  quotient  will  be  the  tinrte. 

EXAMPLES. 

1.  In  what  time  will  950  dols.  75  cts.  amount  to  1235 
dollars,  97,5  cents,  at  6  per  cent,  per  annum  ? 
From  the  amount     ^$1235,975 
Take  the  principal       950,75 


950,75x06=57,0450)285,2250(5  years,  Am. 
285,2250 


2.  In  what  lime  will  b67l.  10s.  amount  to  S73Z.  I9s. 
at  6  per  cent,  per  annum  ?  Ans.  9  years. 

3.  In  what  time  will  340  dols.  25  cts.  amount  to  62G 
dols.  6  cents  at  7  per  cent,  per  annum  ?     Ans.  12  ijears. 

4.  In  what  time  will  645Z.  15s.  amount  to  956/.  10s. 
4,125d.  at5jperct.  per  annum  ?     ./i«5.8,75=:S|  year!^. 

TO  CALCULATE  LNTEREST  FOR  DAYS. 
RULE. 

Multiply  the  principal  by  the  given  number  of  day^, 
and  that  product  by  the  ratio ;  divide  the  last  product  by 
365  (the  number  of  days  in  a  jear^'  and  it  will  j^ive  th'^ 
interest  reqaired. 


IT 
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EXAMPLES, 

1.  What  is  the  interest  of  360Z.  10s.  for  146  days,  at  S 
per  cent.  ? 

360.5xl46x,06       £.       £,  s.  d.qrs. 

=8652=8  13  0  1,9  Ans. 

365 

2.  What  is  the  interest  of  640  dols.  60  cU.  for  100  days, 
at  6  per  cent,  per  annum  ?  Jns.  $lO,53cts.-\- 

3.  Required  the  interest  of  250/.   I7s.  for  120  days  at 
5  per  cent,  per  annum  ?       .ins.  £4,1235=^41  2$.  5if?.-f 

4.  Required  the  interest  of  481  dollars  75  cents,  for  25 
days,  at  f  per  cent,  per  annum?     Jns.  $2,  30cts.  9?».+ 
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SIMPLE    iXTSREST   BY    DECIMALS. 


ITS 


When  interest  is  to  be  calculated  on  cash  accounts,  &c. 
where  partial  payments  are  made ;  multiply  the  several 
balances  into  the  days  they  are  at  interest,  then  multiply 
the  sum  of  these  products  by  the  rate  on  the  dollar,  and 
divide  the  last  product  by  365,  and  you  will  have  the 
whole  interest  due  on  the  account,  &c. 

EXAMPLES. 

Lent  Peter  Trusty,  per  bill  on  demand,  dated  1st  ot" 
June,  1800,  2000  dollars,  of  which  I  received  back  the 
19th  of  August,  400  dollars  ;  on  the  15th  of  October,  600 
dollars;  on  the  11th  of  December,  400  dollars;  on  the 
17th  of  Februarj^,  1801,  200  dollars ;  and  on  the  1st  of 
June,  400  dollars  ;  how  much  interest  is  due  on  the  bill, 
reckoning  at  6  per  cent.  ? 

1800,  dolls,  days,  products. 


June  1,  Principal  per  bill,  2000       79 

August  19,  Received  in  part,  400 

Balance,  1600       57 

October  15,  Received  in  part,  600 

Balance,  1000       57 

December  11,  Received  in  part,  400 

1801,                          Balance,  600       68 

Febraary  17,  Received  in  part,  200 

Balance,  400     104 

June  1,  Rec*d  in  full  of  principal,  400 


Then  388600 


158000 
91200 
57000 
40800 
41600 

388600 


,06  Ratio. 


S  cts.  m. 


365)23316,00(63,879  Ans.   =  63    87    9^~ 

The  following  Rule  for  compiiHng  interest  on  my  7wte 

or  obligation,  when  there  are  payments  in  part,  or  e^idorse- 

ments,  ivas  established  by  the  Superior  eourt  of  the  State 

of  Connectiatt,  in  1784. 

RULE, 
^'  Compute  the  interest  to  the  time  of  the  first  nay 
15*  ^   ^ 
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nicnl ;  if  that  be  one  year  or  more  from  the  time  tlie  in- 
terest commenced,  add  it  to  the  principal,  and  dedact  the 
paymeiit  from  the  sum  total.  If  there  be  after  paymentt 
made,  compute  the  interest  on  the  balance  drie*^to  the 
next  pnyment,  and  then  deduct  the  payment  as  above; 
and  in  like  manner  from  one  payment  to  another,  till  all 
the  payments  are  absorbed;  provided  the  time  between 
one  payment  and  another  be  one  year  or  more.  But  if 
nny  payment  be  made  before  one  year's  interest  hath  ac- 
crued, then  compute  the  interest  on  the  principal  sum 
due  on  the  obligation  for  one  year,  add  it  to  the  principal, 
and  compute  the  interest  on  the  sum  paid,  from  the  time 
It  was  paid,  up  to  the  end  of  the  year;  add  it  to  the  sum 
paid,  and  deduct  that  sum  from  the  principal  and  interest 
added  ^5  abnte* 

^'  If  any  payments  be  made  of  a  less  sum  than  the  in- 
terest arisen  at  the  time  of  such  payment,  no  interest  is 
to  be  computed  but  only  on  the  principal  sum  for  any 
period.'^  Kirbifs  Reports,  page  49. 

EXAMPLES. 

A  bond,  or  note,  dated  January  4lh,  1797,  was  givea 
for  1000  dollars,  interest  at  6  perxcent.  and  there  were 
payments  endorsed  upon  it  as  follows,  viz.  §' 

J  St  payment  February  19,  1798.  200 

::d  payment  June  29,  1799-  500 

Sd  payment  November  14,  1799.  260 

I  demand  how  much  remains  due  on  said  note  the  24th 
of  December,  1800? 

1000,00  dated  January  4,  1797- 

67,50  Interest  to  February  19,  179^=^13^  months. 


^  1067,50  amount.  [Carried  up      , 

*  If  a  year  does  not  extend  beyond  the  time  of  final  settlement ; 

hut  if  it  does,  then  find  the  amount  of  tlie  principal  sum  due  on 

the  obligation,  up  to  the  time  of  settlement,  and  likewise  find 

ihe  amount  of  the  sum  paid,  from  the  time  it  was  paid,  up  to  tlie 

time  of  final  settlement,  and  deduct  this  amount  from  the  amount 

f  the  principal.     But  if  there  be  several  payments   made  within 

lie  said  time,  find  the  amount  of  the  several  payments,  from  the 

.me  they  .were  paid,  to  the  time  of  settlement,  and  deduct  their 

/i^ount  fi'om  the  amount  of  the  principal. 
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;iO(j7}50    amount.  [Brought  np. 

200,00    firrt  payment  deducted. 


867,50    balance  due,  Feb.  19, 179S. 
70;845  interest  to  June  29,  lT99=zl6^j  nwnt/is. 


938,345  amount. 

500,000  second  payment  deducted. 


438,345  balance  due,  June  29,  1799- 
26.30     interest  for  one  year. 

464.645  amount  for  one  year. 

269,750*  amount  of  third  payment  for  7|-  mimths.* 


194,895  balance  due  June  29,  1800.  ino.     da, 

5;687  interest  to  December  24,  1800.  5       25 

200,579  balance  due  on  the  Note,  Dec.  24,  1800. 
RULE  JI. 

EsiaUished  by  the  Courts  of  Law  in  Massachusetts  foi' 
ccmputing  interest  on  notes^  ^"c.  on  ivMch  partial  pay' 
mmts  have  been  endorsed. 

''  Compute  the  interest  on  the  principal  sum,  from  the 
time  when  the  interest  commenced  to  the  first  time  when 
a  payment  was  made,  which  exceeds  either  alone  or  in 
conjunction  with  the  preceding  payment  (if  any)  the  in- 
terest at  that  time  due;  add  that  interest  to  the  princi- 
pal, and  from  the  sum  subtract  the  payment  made  at  that 
time,  together  with  the  preceding  payment  (if  any)  and 
the  remainder  forms  a  new  principal ;  on  which  compute 
and  subtract  the  payments  as  upon  the  first*  principal, 
and  proceed  in  this  manner  to  the  time  of  final  settle- 
ment.*' 

$  cts. 
*260,00  third  payment  with  its  interest  from  the  time  it 
0^75       was  paid,  up  to  the  end  of  the  year,  or  from 

Nov.  14,  1799  to  June  29;  1800,  which  is  Tf- 

269,75  amount,  [months,  - 
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Letlhe  foregoing  example, be  solved  by  this  Rule. 
A  note  for  lOOO  dols.  dated  Jan.  4,  1797,  at  6  per  cent. 
1st  payment  February  19,  1798.  ,^-200 

2d  payment  June  29,  1799.  500 

3d  payment  November  14,  1799-  260 

HoAv  much  remains  due  on  said  note  the  24th  of  De- 
cember, ]  800  ?  S    cts. 
Principal,  Janu'ary  4, 1797,                                 1000,00 
Interest  to  Feb.  19,  1798,  (13^  mo.)  67^50 

Amount,     1067,50 
Paid  February  19,  1798,  200,00 


Remainder  for  a  new  principal,  867,50 

Interest  to  June  29,  1799,  (i6i  mo.)  70,84 


Amount,     938,34 
Paid  June  29,  1799,  500,00 


Remains  for  a  new  principal,  438,34 

Interest  to  November  14,  1799,  (4|-  mo.)  9,86 


Amount,     448,20 


November  14, 1799,  paid  260,00 


Remains  a  new  principal  188,20 

Interest  to  December  24,  1800,  (13|  mo.)  12,70 

Balance  due  on  said  note,  Dec.  24,  1800,         200,90 

S  cts. 

The  balance  by  Rule  I.  200,579 

By  Rule  II.  200,990 


Difference,     0,411 
Another  Example  in  Rule  IF. 
.A  bond  or  note,  dated  February  1,  1800,  was  given  for 
500  dollars,  interest  at  6  per  cent,  and  there  werg  pay- 
ments endorsed  upon  it  as  follows,  viz.  S  cts. 
Isi  payment  May  1,  1800,  40,00 
2d  payment  November  14,  1800,  8,00 
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3d  payment  April  1,  1801.  12,00 
4th  payment  May  1,  1801.  30,00 
How  much  remains  due  on  said  note  the  l6th  of  Sep- 
tember, 1801  ?  $  cts. 
Principal  dated  February  1, 1800,  500,00 
Interest  to  May  1,  1800,  (3  mo.)  7,50 

Amount,  507,50 

Paid  May  1, 1800,  a  sum  exceeding  the  interest,  40,00 

New  Principal,  May  1 ,  1800,  467,50 

Interest  to  May  1, 1800,  (l  year.)  28,05 

Amount,  495,55 
Paid  Nov.  4, 1800,  a  sum  less  than  the 

interest  then  due,  8,00 

Paid  April  1,  1801,     do.         do.        12,00 
Paid  May  1,  1801,  a  sum  greater,     30,00 


50,00 


New  principal  May  1,  1801,  445,55 

Interest  to  Sept.  l6,  1801,(4^  wa.)  10,02 

Balance  due  on  the  note,  Sept.  l6,  1801,        8455,57 

^CJ^The  payments  leing  applied  according  to  this 
RuU,  keep  down  the  interest^  and  no  part  of  the  interest 
ever  forms  apart  of  the  pincipal  carrying  interest, 

COMPOUND  INTEREST  BY  DECIMALS. 
RULE. 

MULTIPLY  the  given  principal  continually  by  the 
amount  of  one  pound,  or  one  dollar,  ibr  one  year,  at  the 
rate  per  cent,  given,  until  the  number  of  multipUcations 
are  equal  to  the  given  number  of  years,  and  the  product 
will  be  the  amount  required. 

Ob,  In  Table  I.  Appendix,  find  the  amount  of  one  dol- 
lar, or  one  pound,  for  the  given  number  of  years,  which 
multiply  by  the  given  principal,  and  it  will  give  the 
amount  as  before. 
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EXAMPLES. 


1.  What  will  400?.  amount  to  in  4  years,  at  6  per  cent, 
per  annum,  compound  interest  ? 

40Oxl,06xi,06xi,06xi,06=^504,99-4-or 
[c£504  195.  9a.  2J5qrs,  -f-^ns. 
The  same  by  Table  I. 
Tabular  amount  of  ^1=1,26247 
Multiply  by  the  principal  400 

Whole  amount=<£504.98800 

2.  Required  the  amount  ot"  425  dols.  75  cts,  for  3  years, 
at  G  per  cent,  compound  interest.  ^ns.  S507,7|c-^a  + 

3.  What  is  the  compound  interest  of  555  dols.  for  14 
years,  at  5  percent.  ?  By  Table  I.         Jns.  $543,^6cts.'^ 

4.  What  will  50  dollars  amount  to  in  20  years,  at  6  per 
cent,  compound  interest  }  Ans.  $l60  35^/s.  ^\m. 

1 N  V  O L  U  T lON^ 

Is  the  multiplying  any  number  with  itself,  and  that  pro- 
duct by  the  former  multiplier;  and  soon;  and  th-e several 
products  which  arise  are  called  powers. 

The  number  denoting  the  height  of  the  power,  is  called 
the  index  or  exponent  of  that  power. 

EXAMPLES. 

What  is  the  5th  power  of  8  ? 
8  the  root  or  1st  power. 
8 

64  ==^2d  power,  or  square. 

8 

512  ==  3d  power,  or  cube. 


4096  =  4th  power,  or  biquadrate. 

8 

32768  =  5th  power,  or  sursolid.    Ans, 
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What  is  the  square  of  17,1  ?  Arts.  292,41 

What  is  the  square  of  ,085  ?  Aiu.  ,007225 

What  is  the  cube  of  25,4?  ^ns.  16387,064 

What  is  the  biquadrate  of  12  ?  Jns.  20/36 

What  is  the  square  of  7i  ?  -^ns.  52^ 


EVOLUTION,  OR  EXTRACTION  OF  ROOTS. 

W  HEN  the  root  of  any  power  is  required,  the  busi- 
ness of  finding  it  is  called  the  Extraction  of  the  Root. 

The  root  is  that  number,  which  by  a  continual  multipli- 
cation into  itself,  produces  the  g:iven  power. 

Although  there  is  no  number  but  what  will  produce  a 
perfect  power  by  involution,  yet  there  are  many  numbers 
of  which  precise  roots  can  never  be  determined.  But,  by 
the  help  of  decimals,  we  can  approximate  towards  the 
root  to  any  assigned  degree  of  exactness. 

The  roots  which  approximate,  are  called  surd  roots, 
and  those  which  are  perfectly  accurate  are  called  rational 
roots. 

J  Table  of  the  Squares  and  Cubes  of  the  nine  digits. 


Roots. 

|1|2|     3\     4| 
|1|4|     9  1  I6| 

5  j       6  1 

n     M     9 

Squares, 

25  1     36  1 

49  1    64  1    81 

\Cuhes. 

1  1  1  8  1  27  1  64  1 

125  1  216  j 

343  1  512  1  729 

EXTRACTION  OF  THE  SQUARE  ROOT. 

Any  number  multiplied  into  itself  produces  a  square. 

To  extract  the  square  root,  is  only  to  find  a  number, 
which  being  multiplied  into  itself,  shall  produce  the  given 
number. 

RULE. 

1.  Distinguish  the  giveu  number  into  periods  of  two 
figures  each,  by  putting  a  point  over  the  place  of  units, 
another  over  the  place  of  hundreds,  and  so  on ;  and  if 
there  are  decimals,  point  them  in  the  same  manner,  from 
units  towards  the  right  handj  which  points  show  the 
number  of  figures  the  toot  will  consist  of. 

2.  J?  ind  the  greatest  square  number  in  the  first,  or  left 
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hand  period,  place  the  root  of  it  at  the  right  hand  of  the 
given  number,  (after  the  manner  of  a  quotient  in  division) 
for  the  first  figure  of  the  root,  and  the  square  number 
under  the  period,  and  subtract  it  therefrom,  and  to  the 
retnainder  bring  down  the  next  period,  for  a  dividend. 

S.  Place  the  double  of  the  root,  alread}^  found,  on  the 
left  hand  of  the  dividend  for  a  divisor. 

4.  Place  such  a  figure  at  the  right  hand  of  the  divisor, 
and  also  the  same  figure  in  the  root,  as  when  multiplied 
into  the  whole  (increased  divisor)  the  product  shall  be 
equal  to,  or  the  next  less  than  the  dividend,  and  it  will 
be  the  second  figure  in  the  root. 

5.  Subtract  the  product  from  the  dividend,  and  to  the 
remainder  join  the  next  period  for  a  new  dividend. 

6.  Double  the  figures  already  found  in  the  root,  for  a 
new  divisor,  aud  from  these  find  the  next  figure  in  the 
root  as  last  directed,  and  continue  the  operation  in  the 
same  manner,  till  you  have  brought  down  all  the  periods. 

Or,  to  facilitate  the  t'oregoing  Rule,  when  you  have 
brought  down  a  period,  and  formed  a  dividend,  in  order 
to  find  a  new  figure  in  the  root,  you  may  divide  said  divi- 
dend, (omitting  the  right  hand  figure  thereof,)  by  double 
the  root  already  found,  and  the  quotient  will  commonly 
be  the  figures  sought,  or  being  made  less  one  or  two,  will 
generally  give  the  next  figure  in  the  quotient. 

EXAMPLES. 

1.  Required  the  square  root  of  141225,64. 

141225,64(375,8  the  mot  exactly  v^ithout  a  remainder; 

9  but  when  the  periods  belonging  to  any 

—  given   number  are  exliausted,   and  still 

67)512  leave  a  remainder,  the  operation    may 

469  be  continued  ai  pleasure,   by  annexing 

periods  of  cyphers,  &c> 

745)4325 
S725 


7508)60064 
60064 


0  rcQiain?, 
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2.  What  is  the  square  root  of  1296  ? 


3.  Of 

4.  Of 

5.  Of 

6.  Of 

7.  Of 

8.  Of 

9.  Of 
10.  Of 


56644  ? 

5499025  ? 

36372961? 

184,2? 

9712,693809  ? 

0,45369  ? 

,002916  ? 

45? 


jinswers. 
36 

23,8 

2345 

6031 

13,574- 
98,553 

,673  + 
,054 
6,708+ 


TO  EXTRACT  THE  SQUARE  ROOT  OF 
VULGAR  FRACTIONS. 

RULE. 

Reduce  the  fraction  tolts  lowest  terms  for  this  and  all 
other  roots  ;  then  , 

1.  Extract  the  root  of  the  numerator  for  the  new  nume- 
rator, and  the  root  of  the  denominator,  for  a  new  denomi- 
nator. 

2..  If  the  fraction  be  a  surd,  reduce  it  to  a  decimal,  and 
extract  its  root. 


EXAMPLES. 

1.  What  is  the  square  root  of  -^^2  ? 

2.  What  is  the  square  root  of  to¥i  ^ 

3.  What  is  the  square  root  of  -}4t  •'* 

4.  What  is  the  square  root  of  20^  ? 

5.  What  is  the  square  root  of  248^*^  ? 

SURDS. 

6.  What  is  the  square  root  of  |f  ? 

7.  What  is  the  square  root  of  ^|  ? 

8.  Required  the  square  root  of  36\  ? 


Answe 


rs 


IS 
3  2 

-* 

5 

15-3. 


9128+ 

,7^45  + 

6,0207+ 


APPLICATION  AND  USE  OF  THE  SQUARE 
ROOT. 

Pboblem  I.  A  certain  General  has  an  army  of  5184 
men  j  how  many  must  he  place  in  rank  and  file,  to  form 
them  iftto  a  square  ? 

16 
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RULE. 

Extract  the  square  root  of  the  given  number. 

>/5 184=72  Ans. 

Prob.  II.  A  certain  square  pavement  contains  20736 
square  stones,  all  of  the  same  size;  I  demand  how  many 
are  contained  in  one  of  its  sides  ?     v/20736=144  Ans. 

Prob.  III.  To  find  a  mean  proportional  between  two 
numbers. 

RULE. 

Multiply  the  given  numbers  together,  and  extract  the 
square  root  of  the  product.     ~ 

EXAMPLES. 

What  is  the  mean  proportional  between  18  and  72  ? 
72XL8=1296,  and  ^1296=36  Ans, 
Prob.  IV.  To  form  any  body  of  soldiers  so  that  they 
may  be  double,  triple,  &c.  as  many  in  rank  as  in  file. 
RULE. 
Extract  the  square  root  of  1-2,  1-3,  &c.  of  the  given 
number  of  men,  and  that  will  be  the  number  of  men  in 
file,  which  double,  triple,  &c.  and  the  product  will  be  the 
number  in  rank. 

EXAMPLES. 

Let  13122  men  be  so  formed,  as  that  the  number  in 
rank  may  be  double  the  number  in  file. 

13122-T-2=-656l,  and  >/656l=8f  in  Jile,  and  81X2 
=162  in  rank. 

Prob.  V.  Admit  10  hhds.  of  water  are  discharged 
through  a  leadefj  pipe  of  2i  inches  in  diameter,  in  a  cer- 
tain time;  I  demand  what  the  diameter  of  another  pipe 
must  be,  to  discharge  four  times  as  much  water  in  the 
same  time. 

RULE. 

Square  the  given  diameter,  and  multiply  said  square 
by  the  given  proportion,  and  the  square  root  of  the  pro- 
duct is  the  answer. 

2i^Zj5,  and  2,5X2,5=6,25  square. 

4  given  proportion. 


^25,00=5  inch.  diam.  Ans^ 
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Pros.  VI.  The  sum   of  any  two  numbers,  and  Ihelr 
nroducts  being:  given,  to  find  each  number. 
*  RULE. 

From  the  square  of  their  sum,  subtract  4  limes  their 
product,  and  extract  the  square  root  of  the  remainder, 
which  nill  be  the  difference  of  the  two  numbers;  then 
half  the  i.aid  difference  added  to  half  the  sum,  si'ves  the 
greater  of  the  two  numbers,  and  the  said  half  difference- 
subtracted  from  the  half  sum,  chives  the  lesser  number. 

EXAMPLES. 

The  sum  of  (wo  numbers  is  43,  and  their  product  is 
442  ;  what  are  tiiose  two  numbers  ? 

The  sum  of  the  numb.  43X43=1849  square  of  do. 

The  product  of  do.      442  X  4=1768  4  times  the  pro. 

Then  to  the  -J  sum  of  21,5  [numb. 

-f-and—  4,5  ^81=9  diff.  of  the 

Greatest  number,         26,0 1  4^  the  \  diff. 

■  >  Answers, 
Least  Number,  17,0  ) 

EXTRACTION  OF  THE  CUBE  ROOT. 

A  cube  is  any  number  multiplied  by  its  square. 

To  extract  the  cube  root,  is  to  find  a  number,  which, 
being  multiplied  into  its  square,  shall  produce  the  given 
number. 

RULE. 

1.  Separate  the  given  number  into  periods  of  three 
figures  each,  by  putting  a  point  over  the  unit  figure,  and 
every  third  ^gure  from  the  place  of  units  to  the  left,  and 
if  there  be  decimals,  to  the  right. 

2.  Find  the  greatest  cube  in  the  left  hand  period,  and 
place  its  root  in  the  quotient. 

3.  Subtract  the  cube  thus  found,  from  the  said  period, 
and  to  the  remainder  bring  down  the  next  period,  calling; 
this  the  dividend. 

4.  Multiply  the  square  of  the  quotient  by  300,  callings 
it  the  divisor.- 
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5.  Seek  how  often  the  divisor  may  be  had  in  the  divi- 
dend, and  place  the  result  in  the  quotient ;  then  multiply 
the  divisor  by  this  last  quotient  figure,  placing  the  pro- 
duct under  the  dividend. 

6.  Multiply  the  former  quotient  figure,  or  figures  by 
the  square  of  the  last  quotient  figure,  and  that  product  by 
30,  and  place  the  product  under  the  last ;  then  under  these 
two  products  place  the  cube  of  the  last  quotient^gure,  and 
add  them  together,  calling  their  s^im  the  subtrahend. 

7.  Subtract  the  subtrahend  from  the  dividend,  and  to 
the  remainder  bring  down  the  next  period  for  a  new  divi- 
dend ;  with  which  proceed  in  the  same  manner,  till  the 
whole  be  finished. 

Note. — If  the  subtrahend  (found  by  the  foregoing  rule) 
happens  to  be  greater  than  the  dividend,  and  consequent- 
ly cannot  be  subtracted  therefrom,  you  must  make  the 
last  quotient  figure  one  less  ;  with  which  find  a  new  sub- 
trahend, (by  the  rule  foregoing)  and  so  on  until  you  can 
sabtract  the  subtrahend  from  the  dividend. 

EXAMPLES. 

I.  Required  the  cube  root  of  18399,744. 

18399,744(26,4  Root.  ^ii&. 
8 


2x2=4X300=1200)10399  first  dividend. 

720d 

6X6=36X2=72X30=2160 

Cx6x6=  2l6 

9576  1st  subtrahend. 
^'6X2^=676X300=203800)823744  2d  dividend. 

811200 

4X4=16X26=416X30*=  12485 

"      4X4X4=  64 


823744  2d  subtrahend. 
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Note. — The  foregoiiig  example  gives  a  perfect  root ; 
and  if,  when  all  the  periods  are  exhausted,  there  happens 
to  be  a  remaifider,  you  may  annex  periods  of  cyphers,  and 
continue  theoperation  as  far  as  you  think  it  necessary. 

Answers, 

2.  What  is  the  cube  root  of  205379  ?  59 

3.  Of  614125  >  85 

4.  Of  41421736?  346 

5.  Of 146363,183?  52,7 

6.  Of 29,503629?-  3,09 

7.  Of  80,763  ?  4,32+^ 

8.  Of ,162771336  ?  ,546 

9.  Of ,000684134?  ,088+ 

10.  Of  122615327232?  4968 

RULE. 

1.  Find  by  trial,  a  cube  near  to  tlje  given  number,  and 
eall  it  the  supposed  cube. 

2.  Then,  as  twice  the  supposed  cube,  added  to  the  given 
number,  is  to  twice  the  given  number  added  to  the  sup- 
posed cube,  so  is  the  root  of  the  si»pposed  cube,  to  the 
true  root,  or  an  approximation  to  it. 

3.  By  taking  the  cube  of  the  root  thus  found,  for  the 
supposed  cube,  and  repeating  the  operation,  the  root  w  il- 
be  had  to  a  greater  degree  of  exactness. 

EXAMPLES, 

Liet  it  be  required  to  extract  the  cube  root  of  2. 
Assume   1,3  as  the  root  of  the  nearest  cube;  then— 
2^3X1  >3Xlj3=  2,197=siipposed  cube. 
Then,  2,197  2,000  given  number- 

2  2 


4,394  4,000 

2,000  2,197 


As  6,394      :      6,197    :  :     1,3     :     1,2599  root, 
which  is  trvie  to  the  last  place  of  decimals;  but  might  bj 
repeating  tlie  operation,  bebrouo:bl  to  a  ofreater  exactness- 
2^  What  is  the  cube  root  of  584,277056  ? 

■^m.^  8,SS 


186  EVOLUTION,  OR  EXTRACTrftN  OP  ROOTS. 

3.  Required  the  cube  root  of  729001101  ? 

Ans,  900,0004 

QUESTIONS, 

Shewing  the  use  of  the  Cube  Root. 

1.  The  statute  bushel  contains  2150,425  cubic  or  solid 
inches.  I  demand  the  side  of  a  cubic  box,  which  shall 
contain  that  quantity  ? 

^2150,425=12,907  incA.  ^n5. 
Note. — The  solid  contents  of  similar  figures  are  in  pro- 
portion  to  each   other,  as   the  cubes    of  their  similar 
bides  or  diameters. 

2.  If  a  bullet  3  inches  diameter,  weigh  4lb.  what  will 
a  bullet  of  the  same  metal  weigh,  whose  diameter  is  6 
inches  ? 

SX3X3=27  6x6x6=216  As27  :  4lb.  :  :  2l6  : 
321b.  Ans. 

3.  If  a  solid  globe  of  silver,  of  3  inches  diameter,  be 
worth  150  dollars  ;  what  is  the  value  of  another  globe  of 
silver,  whose  diameur  is  six  inches  ?  g 

3X3X3=27  6x6x6=216  As  27  :  150  :  :  2l6  : 
.fl200.  Jns. 

The  side  of  a  cube  being  given,  to  find  the  side  of  that 
cube  which  shall  be  double,  triple,  &c.  in  quantity  to  the 
given  cube, 

s  .  RULE. 

Cube  your  given  side,  and  multiply  by  the  given  pro- 
portion b«tween  the  given  and  required  cube,  and  the 
eube  root  of  the  product  will  be  the  side  sought. 

4.  If  a  cube  of  silver,  whose  side  is  two  inches,  be  worth 
20  dollars;  I  demand  the  side  of  a  cube  of  like  silver, 
whose  value  shall  be  8  times  as  much  ? 

2X2X2=8  and  8X8=64V'64=4  inches.  Jns. 

5.  There  is  a  cubical  vessel,  whose  side  is  4  feet ;  I 
demand  the  side  of  another  cubical  vessel,  which  shall 
contain  4  times  as  much. 

4X4X4=64  and  64X4=256v^256=6,3494-#  Ans. 
%:  A  Cooper  having  a  cask  40  inches  long,  and  32  in- 


i 
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ches  at  the  bung  diameter,  is  ordered  to  make  another 
cask  of  the  same  shape,  but  to  hold  just  twice  as  much  ; 
what  will  be  the  bung  diameter  and  length  of  the  new 
cask  ? 

40X40X40X2=128000  then  v^  12 8000= 50,3+  length, 

32X32X32X2=65536 and  v^65536=40,3+&MWg  diain. 


A  General  Rule  for  Extracting  the  Roots  of  all  Powers. 
RULE. 

1.  Prepare  the  given  number  for  extraction,  by  point- 
ing off  from  the  unit's  place,  as  the  required  root  directs. 

2.  Find  the  first  figure  of  the  root  by  trial,  and  subtract 
its  power  from  the  left  hand  period  of  the  given  number. 

3.  To  the  remainder  bring  d.own  the  first  figure  in  the 
next  period,  and  call  it  the  dividend. 

4.  Involve  the  root  to  the  next  inferior  power  to  that 
which  is  given,  and  multiply  it  by  the  number  denoting 
the  given  power,  for  a  divisor. 

5.  Find  how  many  times  the  divisor  may  be  had  in 
the  dividend,  and  thje  quotient  will  be  another  figure  of 
the  root. 

6.  Involve  the  whole  root  to  the  given  power,  and  sub- 
tract it  (always)  from  as  many  periods  of  the  given  num^ 
ber  asyou  have  found  figures  in  the  root. 

7.  Bring  down  the  first  figure  of  the  next  period  to  the 
remainder  for  a  new  dividend,  to  which  find  a  new  divi- 
sor, as  before,  and  in  like  manner  proceed  till  the  whole 
be  finished. 

Note. — When  the  number  to  be  subtracted  is  greater 
than  those  periods  from  whitii  it  is  to  be  taken,  the  last 
quotient  figure  must  be  taken  less,^  &c. 

EXAMPLES. 

1.  Required  the  cube  root  of  135796,744  by  the  abova 
general  method. 


1S6  KVOLirriON,  or  EXTIlACTIOii  OF  ROOTS^ 


135796744(5  lj4  the  root. 
125=slst  subtrahend. 


75)107  difidend. 


132651=2d  subtrahend. 
7803)  31457=2d  dividend.  . 


135796744=:3d  subtrahend. 


5X5x3=75  first  divisor.  . 
51X51X51=132651  second  sub(raheti4 
51 X51 X 3  =7803  second  divisor. 
514X53 4X514^135796744 third  subtrahend 

3.  Required  the  sarsolid  or  fifth  root  of  6436343. 

6436343)23  root. 
32 

2X2X2X2X5rx=8e)323  dividend. 
23  X23  X 23 X23  X23r=:6436343  subtrahend.' . 

Note. — The  roots  of  most  powers  may  be  found  by  the 
square  and  cube  roots  only;  therefore,  when  any  even 
power  is  ^ivei),  the  easiest  method  will  be  (especially  in  a 
very  hitrh  power)  to  extract  the  square  root  of  it,  which 
reduces  it  to  half  the  pveu  power,  then  the  square  root  of 
that  power  reduces  it  to  half  the  same  power;  and  so  on, 
till  you  come  to  a  square  or  a  cube. 

For  example  :  suppose  a  12th  power  be  given ;  the 
square  root  of  that  seduces  it  to  a  sixth  power:  and  the 
square  root  of  a  sixth  power  to  a  cube. 

EXAMPLES. 

3.  What  is  the  biquadrate,  or  4th  root  of  19987173376  ? 

Am.  S7&. 

4.  Extract  the  square,  cubed,  or  6th  root  of  12230590 
454.  Ans.  48. 

5.  Extract  the  square,  biquadrate;  or  8th  root  of  72138 
95789338336.  ^h5,  96 
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ALLIGATION, 

Is  the  method  of  mixino:  several  simples  of  different  qual- 
ities, so  that  the  composition  may  be  of  a  mean  or  middle 
quality :  It  consists  of  two  kinds,  viz.  Alligation  Medial, 
and  Alligation  Alternate.    ^ 

ALLIGATION  MEDIAL, 

Is  when  the  quantities  and  prices  of  several  things  are 
given,  to  find  the  mean  price  of  the  mixture  composed  of 
those  materials. 

RULE. 

As  the  whole  composition  :  is  to  the  whole  value  :  :  so 
is  any  part  of  the  composition  :  to  its  mean  price. 

EXAMPLES. 

1.  A  farmer  mixed  15  bushels  of  rye,  at  64  cents  a 
bushel,  18  bushels  of  Indian  corn,  at  55  cts.  a  bushel,  and 
21  bushels  of  oats,  at  28  cts.  a  bushel  5  I  demand  what  a 
bushel  of  this  mixture  is  worth  ? 


hu.       cts.     %ds. 

hi. 

55  cts,       h\u 

15  at  64=9,60 

As  54  : 

I  25,38  :  :  1 

18        55=9j90 

1 

21        28=5,88 

cts. 

—  54)25,3  8(,47  Answer. 

54  25,38 

2.  If  20  bushels  of  wheat  at  1  dol.  S5  cts.  per  bushel, 
be  mixed  with  10  bushels  of  rye  at  90  cents  per  bushel, 
what  will  a  bushel  of  this  mixture  be  worth  ? 

Jns.  $1.  20cts. 

3.  A  Tobacconist  mixed  36  lb.  of  Tobacco,  at  is.  6d. 
per  lb.  12  lb.  at  2s.  a  pound,  with  12  lb.  at  Is.  lOd.  per 
lb. ;  what  is  the  price  of  a  pound  of  this  mixture  ? 

Ans.  Is.  Sd. 

4.  A  Grocer  mixed  2  C.  of  sugar,  at  56s.  per  C.  and  1 
C.  at  43s.  per  C.  and  2  C.  at  50s.  per  C.  together  5  I  de- 
mand the  price  of  3  cwt.  of  this  mixture  ?  Am.  £7  I3s. 

5.  A  Wine  merchant  mixes  15  gallons  of  wine  at  4s. 
2d.  per  gallon,  with  24  gallons  at  6s.  8d.  and  20  gallons, 
at  6s.  3d. ;  what  is  a  gallon  of  this  composition  worth  ? 

Ans»  5s.  lOd.  2^rs. 
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6.  A  grocer  haih  several  sorts  of  sugar,  viz.  one  sort 
at  8  dols,  per  cwt.  another  sort  at  9  dols.  per  cwt.  a  third 
sort  at  10  dols.  per  cwt,  and  a  fourth  sort  at  12  dols.  per 
cwt.  and  he  v.ould  mix  an  equal  quantity  of  each  togeth- 
er 5  I  demand  the  price  of  S^  cwt.  of  this  mixture  ? 

^Jis.  $34  l^cis    5m, 
7'  A  Goldsmith  melted  together  5  lb.  of  j^ilvr-r  bullion, 
of  8  oz.  fiue,  10  lb.  of  7  oz.  fine,  and  1.5  lb    o{  6  oz.  fine  ; 
pray  what  is^the  quality,  or  fineness  of  this  composition  ? 

An.'!.  6oz.  ISpwi.  Sgr.  fine,, 
8.  Suppose  5  lb.  of  gold  of  22  carats  fme,  2  lb.  of  21 
carats  fine,  and  1  lb.  of  alloy  be  melted  together;  what  is 
tae  quality,  or  fineness  of  this  mass  ? 

An8»  19  carats  fin^^ 


ALLIGATION  ALTERNATE, 

IS  the  method  of  finding  what  quantity  of  each  of  the 
ingredients,  whose  rates  are  given,  will  compose  a  mix^ 
ture  of  a  given  rate ;  so  that  it  is  the  reverse  of  alligation 
medial,  and  may  be  proved  by  it. 

CASE  L 

When  the  mean  rate  of  the  whole  mixture,  and  the 
rates  of  all  the  ingredients  are  given  without  any  limited 
quantity. 

RULE. 


1.  Place  the  several  rates,  or  prices  of  the  simples,  be- 
ing reduced  to  one  denomination,  in  a  column  under  each 
other,  and  the  mean  price  in  the  like  name,  at  the  left 
hand. 

2.  Connect,  or  link,  the  price  of  each  simple  or  ingre- 
dient, which  is  less  than  that  of  the  mean  rate,  with  one 
or  any  number  of  those,  which  are  greater  than  the  mean 
rate,  and  each  greater  rate,  or  price  with  one,  or  any 
number  of  the  less. 

3.  Place  the  difference,  between  the  mean  price  (or 
mixture  rate)  and  that  of  each  of  the  simples,  opposite- 
to  the  rates  with  which  they  are  connected. 
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4.  Then,  if  only  one  differonce  stands  against  any  rate, 
it  will  be  the  quantity  belonging  io  that  rate,  but  if  there 
be  several,  their  sum  wili  be  the  quantity. 

EXAMPLES. 

1.  A  merchant  has  spices,  some  at  9d.  per  lb.  soRie  at 
Is.  some  at  2s.  and  some  at  2s.  6d.  per  lb.  how  much  of 
each  sort  must  he  mix,  that  he  may  sell  the  mixture  at  Is. 
8d.  per  pound  ? 

d.        d.      lb.  d.  lb. 

r  9 t^O  at  9 

d.   J   121        I  4        12   v^  v,*...  u^  u.     .    X..        .        XV.  .     5J 

Answer,  or       20  |  24 J  J     11  j  § 


20^1  24 J      I  8      24 
1 30 ^11  '  30^ 


2.  A  grocer  would  mix  the  following  quantities  of  su- 
gar; viz.  at  10  cents,  13  cents,  and  l6  cts.  per  lb. ;  what 
quantity  of  each  sort  must  be  taken  to  make  a  mixture 
worth  12  cents  per  pound  ? 

Ans,  bib.  at  lOcts.  2lb.  at  13cts.  and  2lb.  at  16  cts.  per  lb, 

3.  A  grocer  has  two  sorts  of  tea,  viz.  at  9s.  and  at  15s. 
per  lb.  how  must  he  mix  them  so  as  to  afford  the  compo- 
sition for  12s.  per  lb.  ?  » 

jins.  He  must  mix  an  equal  quantity  of  each  sort. 

4.  A  goldsmith  would  mix  gold  of  17  carats  fine,  with 
some  of  19,  21,  and  24  carats  fine,  so  that  the  compound 
may  be  22  carats  fine;  what  quantity  of  each  must  he 
take. 

jins.  2  of  each  of  the  first  three  sorts j  and  9  of  the  last. 

5.  It  is  required  to  mix  several  sorts  of  rum,  viz.  at  5s. 
7s.  and  9s.  per  gallon,  with  water  at  0  per  gallon  to- 
gether; so  that  the  mixture  may  be  worth  6i^.  per  gallon; 
how  much  of  each  sort  must  the  mixture  consist  of  .^ 

Aiis.  1  gal.  of  Rum  at  5s.  1  do.  at  7s.  6  do  at  9s.  and  3 
gals,  water.  Or,  3  gals,  rum  at  5s.  6  do.  at  Js.  1 
do.  at  9s.  and  1  gal.  water. 

6.  A  grocer  hath  several  sorts  of  sugar,  viz.  one  sort 
at  12  cts.  per  lb.  another  at  11  cts.  a  third  at  9  cts.  and  a 
fourth  at  8  cts.  per  lb. ;  I  demand  how  much  of  each  sort 
must  he  mix  together,  that  the  whole  quantity  may  be 
afforded  at  10  cents  per  pound  } 

I 
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lb.      cts.  lb.      cts.  lb.  cts. 


1st 


3  at  12 
2  at  11 
2  at  9 

^3  at    8 


{2  at  12  n  at  12 

2  at     8  Ll  at     8 

4th  ^ns.  3ib.  of  each  sort.* 

CASE  II. 
ALTERNATION  PARTIAL. 

Or,  when  one  of  the  ingredients  is  limited  to  a  certain 
quantity,  thence  to  find  the  several  quantities  of  the  rest, 
in  proportion  to  the  quantity  given. 
RULE. 

Take  the  difference  between  each  price,  and  the  mean 
rate,  and  place  them  alternately  as  in  Case  I.  Then,  as 
the  difference  standing  against  that  simple  whose  quantity 
is  given,  is  to  that  quantity  :  so  is  each  of  the  other  dif- 
ferences, severally,  to  the  several  quantities  required. 

EXAMPLES. 

1,  A  farmer  would  mix  10  bushels  of  wheat,  at  70  cts. 
per  bushel,  with  rye  at  48  cts.  corn  at  36  cts.  and  barley 
at  30  cts.  per  bushel,  so  that  a  bushel  of  the  composition 
may  be  sold  for  38  cents;  what  quantity  of  each  must 
be  taken  ? 

f70 ^  8  stands  against  the  given  quan- 

Mean  rate,  S8<]g     \%  ttHy 

L30 -*  32 

C    2  :     2i  bushels  of  rye. 
As  8  :  10  :  :    ^  10  :  12|  bushels  of  corn. 
(32  :  40     bushels  of  barley. 

*  These  four  answers  arise  from  as  many  various  ways 
of  linking  the  rates  of  the  ingredients  together. 

Questions  in  this  rule  admit  of  an  infinite  variety  of  an- 
swers :  for  after  the  quantities  are  found  from  different 
methods  of  linking  ;  any  other  numbers  in  ihe  sanu  propor- 
tion betioeen  tJiemselves,  as  the  numbers  which  compose  the 
answer,  will  likewise  satisfy  the  conditions  of  the  question^ 
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2.  How  much  water  must  be  mixed  with  tOO  g^allons 
of  rum,  worth  7s.  6cl.  per  gallon,  to  reduce  it  to  6s.  3d. 
per  gallon  ?  yins.  20  gallons. 

3.  A  farmer  would  mix  20  bushels  of  rye,  at  65  cents 
per  bushel,  with  barley  at  51  cts.  and  oats  at  30  cts.  p«r 
bushel;  how  much  barley  and  oats  must  be  mixed  with 
the  20  bushels  of  rye,  that  the  provender  may  be  worth 
41  cents  per  bushel  ? 

Ans.  20  bushels  of  barley,  and  6l-j\  bushels  of  oats. 

4.  Witn  95  gallons  of  rum  at  8s.  per  gallon,  I  mixed 
other  rum  at  6s.  8d.  per  gallon,  and  some  water  ;  then  I 
found  it  stood  me  in  6s.  4d.  per  gallon;  I  demand  how 
much  rum  and  how  much  water  I  took  ? 

Ans.  95  gals,  mm  at  6s.  ^d.  and  30  gals,  icater. 

CASE  111. 

When  the  whole  composition  is  limited  to  a  given  quantity. 

RULE. 

Place  the  difference  between  the  mean  rate,  and  the 
several  prices  alternately,  as  in  Case  I. ;  then.  As  the 
sum  of  the  quantities,  or  difference  thus  determined,  is  to 
the  given  quantity,  or  whole  composition  :  so  is  the  diffe- 
rence of  each  rate,  t©  the  required  quantity  of  each  rate. 

EXA3IPLES. 

1.  A  grocer  had  four  sorts  of  tea,  at  Is.  3s.  6s.  and  10s. 
per  lb.  the  worst  would  not  sell,  and  the  best  were  too 
dear;  he  therefore  mixed  120  lb.  and  so  much  of  each 
sort,  as  to  sell  it  at  4s.  per  lb. ;  how  much  of  each  sort  did 
he  take  ? 

}    6J      I  1  As  12  :  120  :  ;i  1  ;  10  -    6  b^^  ^'^• 
l^O—J^  b  :  30  ~  loj 

IT 
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2.  How  much  water  at  0  per  gallon,  mast  be  inixeci 
vvith  wine  at  90  cents  per  gallon,  so  as.to'fili  a  vessel  of  100 
gallons^  which  may  be  afforded  at  60  cents  per  gallon  ? 

Jns.  33-^  gals,  water ,  and  66-|  gals,  icine, 

3.  A  grocer  having  sugars  at  8  cts.  l6  cts.  a«d  24  cts. 
per  pound,  would  make  a  composition  of  240  lb.  worth 
20  cts.  per  lb.  without  gain  or  Jossj  what  quantity  of  each 
must  be  taken  > 

Jns.  40  lb.  at  8  cts.  40  ai  lO  cts.  and  160  at  24  cts. 

4.  A  goldsmith  had  two  sorts  of  silver  buDion,  one  of 
10  oz.  and  the  other  of  b  oz.  fine,  and  has  a  miud  to  rnix 
a  pound  of  it  so  that  it  shall  be  802.  fine 5  h,.w  much  of 
each  sort  must  he  take  ? 

Jns.  4^  of  5  oz.  fine,  and  Z-J  of  10  oz.  fine. 

5.  Brandy  at  3s.  6d.  and  5s.  9d.  per  gallon,  is  to  be 
mixed,  so  that  a  hhd.  of  63  gallons  may  be  sold  for  12/. 
12s.  5  how  many  gallons  must  be  taken  of  each  ? 

.dns.  14  gals,  ai  bs.  9d.  and  49  gals,  at  3s  6d. 


ARITHMETICAL  PROGRESSION. 

z\NY  rank  of  numbers  more  than  two,  increasing  by 
common  excess,  or  decreasing  by  common  difference, .is 
Jiai<^  to  be  in  Arithmetical  Progression. 

<^    S^,  4,  6,  8,  &c.  is  an  ascending  arithmetical  series  :  . 

'  ^  ^  8,  6,  4,  2,  &c.  is  a  descendirig  arithmetical  series  : 

The  numbers  which  form  the  series,  are  called  the 
terms  of  the  progression;  the  firsthand  last  terms  of  which 
are  ceiled  the  extremes.* 

PROBLEM  L 

The  first  term,  the  last  term,  and  the  number  of  terms 
being  given,  to  find  the  sum  of  all  the  terms. 

*A  series  in  progression  includes  five  parts,  viz.  the 
first  term,  last  term,  number  of  terms,  common  difference, 
and  sum  of  the  series. 

By  having  any  three  of  these  parts  given,  the  other  two 
may  be  found,  which  admits  of  a  variety  of  Problems  ;  but 
most  of  them  are  best  understood,  by  an  algebraic  p'ocess^  . 
and  are  here  omitted. 
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KULE. 

Multiply  the  sum  of  the  extremes  by  the  nuraber  of 
terms,  and  half  the  product  will  be  the  answer. 

EXAMPLES. 

1.  The  first  term  of  an  arithmetical  series  is  3,  the  last 
term  23,  and  the  number  of  terms  11 ;  required  the  sum 
of  the  series. 

23-^3—26  sum  of  the  extremes. 
Then  26x11-7-2=143  the  Answer. 

2.  How  many  strokes  does  the  hammer  of  a  clock 
strike,  in  twelve  hours?  ^yts.  78. 

3.  A  merchant  sold  100  yards  of  cloth,  viz  the  tirst 
yard  for  l-.ct.  the  second  for  2  cts.  the  third  for  3  els.  &c. 
I  demand  what  ihe  cloth  came  to  at  that  rate  ? 

Ans.  S50|. 

4.  A  man  bowjht  19  yards  of  linen  in  arithmeti<-al  pro- 
gression, for  the  first  yard  he  gave  Is.  and  for  the  last  yd. 
IZ.  17s.  what  did  the  whole  come  to?        --^ns.  =£18  Is. 

5.  A  draper  Jrold  100  yards  of  broadcloth,  at  5  cts.  for 
the  first  yard,  10  cts.  for  the  second,  15  for  the  third,  &c. 
increasing  5  cents  for  every  yard ;  what  did  the  whole 
amount  to,  and  what  did  it  average  per  yard  ? 

Ans.  .Imount  S252-J,  and  the'  average p'ice  is  §2,  52cts. 
5  miUs  per  yard. 

6.  Suppose  144  oranges  were  laid  2  yards  distant  from 
each  other,  in  a  right  line,  and  a  basket  placed  two  yards 
from  the  first  orange,  what  length  of  ground  will  that  boy 
travel  over,  who  gathers  them  up  singly,  returning  with 
them  one  by  one  to  the  basket  ? 

Ans.  23  miles,  5/urlGngi^~  ISO  yds. 

PROBLEM  II. 

Hie  fir^t  term,  the  last  term,  and  the  number  of  terms 
given,  to  find  the  common  difference. 

RULE. 

Divide  the  difference  of  the  extremes  by  the  number 
of  terms  less  1,  and  the  quotient  will  be  the  corpmon  dif- 
ference. 
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EXAMPLES. 

1.  The  extremes  are  3  and  29,  and  the  number  of 
terms  14,  what  is  the  common  difference  ? 

i  E!xtremes. 

Number  of  terms  less  1=13)26(2  ji7is. 

2.  A  man  had  9  sons,  whose  several  ages  differed  alike, 
the  youngest  was  3  j^ears  old,  and  the  oldest  35  ;  what 
was  the  common  difference  of  their  ages  ? 

j^ns.  4  years. 

3.  A  man  is  to  travel  from  New-London  to  a  certain 
place  in  9  days,  and  to  go  but  3  miles  the  first  day,  in- 
creasing every  day  by  an  equal  excess,  so  that  the  last 
'^ay's  journey  may  be  43  miles:  Required  the  daily  in- 
>  rease,  and  ihe  length  of  the  whole  journey  ? 

Jns.  The  daily  increase  is  5,  and  the  whole  journey 
.:07  miles. 

4.  A  debt  is  to  be  discharged  at  l6  different  payments 
(in  arithmetical  progression,)  the  first  payment  is  to  be 
■  1/.  the  last  lOOZ. :  What  is  the  common  difference,  and 

e  sum  of  the  whole  debt  ? 

/Ins.  bl.  14s.  ^d.  common  difference,  and  912/.  the  whole 
.  it. 

PROBLEM  IL 

<  liven  the  first  term,  last  term,  and  common  difference,  to 
find  the  number  of  terms. 

RULE. 

Divide  the  difference  of  the  extremes  by  the  common 
iifference,  and  thcxiuotient  increased  by  1  is  the  number 

(••f  term?.. 

EXAMPLES. 

I.  if  the  extremes  be  3  and  45,  and  the  common  dif- 
\'i'r('ncii  .';  what  is  the  number  of  terms  ?  Ans.  22. 

::.  A  iuiin  going  a  journey,  travelled  the  first  day  five 

piilos,  the  last  day  4j,  miles,    and   each    day  increased 

his  journey  .by  4  miles  ;    how   many  days  did  he,travelj 

:\nd  how  far  ? 

rhis.  11  days,  and  the,  whole  dlsiancc  travelled  27 o  niiks. 
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GEOMETRICAL   PROGRESSION, 

Is  when  any  rank  or  series  of  nnnribers  increased  by  one 
conniioti  multiplier,  or  decreased  by  one  common  divisor; 
as  1,  2,  4,  8^  i6,  &:c.  increase  by  the  multiplier  2  j  and 
27,  9,  3,  1,  decrease  by  the  divisor  3. 

PROBLEM  I. 

The   first  term,  the  last  term  (or  the  extremes)  and  the 

ratio  giveo,  to  find  the  sum  of  the  seriei-. 

RULE. 

Multiply  the  last  term  by  the  ratio,  and  from  the  pro- 
duct subtract  the  first  term  ;  then  divide  the  remainder 
by  the  ratio,  less  by  1,  and  the  quotient  will  be  the  sum 

of  all  the  terms.  * 

J* 

EXAMPLES. 

1.  If  the  series  be  2,  6,  18,  54,  162,  486,  1458,  and 
the  ratio  3,  what  is  its  sum  total  ? 

3X1458—2 

—.=2186   the  Answer, 

3—1 

2.  The  extremes  of  -i  g-eometrical  series  are  1  and 
©5536,  and  the  ratio  4  ;  what  is  the  sum  of  the  series? 

Ans.  873  8  L 

PROBLEM  II. 

Given  the  first  term,  and  the  ratio,  to  find  any  other  iecrr. 
assigned.* 

CASE  L 

When  the  first  term  of  the  series  and  the  ratio  are  equal."! 

*  As  the,  last  term  in  a  long  series  of  numbers  is  very  tt' 
dious  to  be  fowtd  by:  continual  multiplications,  it  will  be 
necessary  for  the  readier  finding  it  out,  to  have  a  series 
of  numbers  in  arithmetical  proportion,  called  indices, 
tvhose  common  difference  is  1. 

t  IV hen  the  first  term  of  the  series  and  the  ratio  are  equal, 
the  indices  must  begin  with  the  unit,  and  in  this  oase,  th* 
17* 
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1.  Write  down  a  few  of  the  leading  terms  of  the  sf. 
lies,  and  place  their  indices  over  them^  beginning  tht 
Hidices  with  an  unit  or  1. 

2.  Add  together  such  indices^  whose  sum  shall  mak( 
np  the  entire  index  to  the  sum  required. 

3.  Multiply  the  terms  of  the  geonietricrd  series  belong- 
ing to  those  indices  togetlier.  ^nd  tiic  product  will  be  the 
term  soughf. 

EXAMPLES. 

1.  If  the  first  be  2,  and  the  ratio  2  5  what  is  the  13th 
term. 

1,  2,  3,     4,     5,  indices.  Then  5+5+3=13 

2,  4y  8,   16,  32^  leading  terms.      32X32X8=8192  Jns. 

2.  A  draper  sQJd  20  yards  of  superfine  cloth,  the  first 
yard  for  3d.  the  second  for  9d.  the  third  for  27d.  &c.  in 
triple  proportion  geometrical  5  what  did  the  cloth  come 
to  at  th.at  rate  ? 

Tlie  20lh,  or  la?^  term  is  3486784401c^.    . 
Then  3+3486784401'— 3 

=5230176600^.    the  sum  of  ail 

3—1  ''' 

'lie  terms  (by  Prob.  I.)  equal  to  ^21792402   10s.  Jns, 

3.  A  rich  miser  thought  20  guineas  a  price  too  rKucb 
or  12  fine  borsesj  Imt  agreed -to  pive  4  cents  for  the  first, 
G  cents  for  the  second,  and  64  cents  for  the  third  horse. 

:ind  so  on  in  quadruple  or  fourfold  proportion  to  tj;;ie  last: 
\vhat  did  they  come  to  at  that  rate,  and  how  much  did 
hey  cost  per  head,  one  with  another.^ 

Am.  The  12  horses  came- ta  S223696,  20c/s.  and  the 
average  price  teas  S 1 8641,  3567'5.  per.  head.  ' 

ifroduct  of  any  ttc-o  terms  is  equal  to  thai  term,  signijied 
7nj  the  sum  of  their  indices. 

.^^  ^12  3     4     5  S{c.  Indices  or  arithmetical  series. 

L.ms,    ^  2  4  8  ]6  S2  |"c.  geometrical  series, 

3+2  —     5  =  the  index  of  the  fifth  te^rm'^f  and 
^"■'^■?    4X8  —  32  =  the  fifth  term. 
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CASE  II. 
When  the  firsi  term  of  the  series  and  the  ratio  are  diffe- 
rent, that  is,  when  the  first  term  is  either  greater  or 
less  than  the  ratio.* 

1.  V/rite  down  a  few  of  the  leading:  terms  of  the  series, 
and  begin  the  indices  with  a  cypher  :  Thus,  0,  1,  2,  3,  &c. 

2.  Add  together  the  most  convenient  indices  to  make 
an  index  less  by  I  than  the  nunjber  expressing  the  place 
of  the  term  sought. 

S.  Multiply  the  terms  of  the  geometrical  series  to- 
gether belonging  to  those  indices,  and  make  the  product 
a  dividend. 

4.  Raise  the  first  term  to  a  power  whose  index  is  one, 
less  than  the  number  of  the  terms  multiplied,  and  make 
the  result  a  divisor. 

5.  Divide,  and  the  quotient  is  the  term  sought. 

EXAMPLES. 

4.  If  the  first  of  a  geometrical  series  be  4,  and  the  ratio 
3,  what  is  the  7lh  term  ?  * 

0,     1,     2,       3,  indices. 
4,  12,  36,  108,  leading  terms. 

3 4-2 -J- 1=6,  the  index  of  the  7th  term. 
'  108x36x12=^466.76 

^2916  the  7th  term  required. 

16 
Here  the  number  of  terms  multiplied  are  three  ;  there- 
fore the  first  terra  raised  to  a  power  less  than  three,  is  the 
2d  power  or  square  of  4=16  the  divisor. 

*  When  the  first  term  of  the  series  and  the  ratio  are  dif- 
ferent, the  indices  must  begin  with  a  cypher,  and  the  sum 
tf  the  indices  made  choice  of  must  he  one  less  than  the  num- 
ber of  terms  given  in  the  question :  because  1  in  the  indices 
stands  over  the  second  term,  and  2  in  th&  indices  over  the 
third  term,  8fc.  and  in  this  case,  the  product  of  any  two 
terms,  divided  by  the  first,  is  equal  to  that  term  beyond  the 
first,  signified  by  the  sum  of  their  indices. 
Thus      ^^'^'2'     ^'     4,  8fc.  Indices.    . 

'     ^  1,  3,  9,  27,  81,  ^c.  Geometrical  series. 
Here  4-f  3=7  the  index  of  the  Sth  term. 

81  X27::^2187  the  Sth  term,  or  theWi  beyond  the  ^st> 
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5.  A  Goldsmith  sold  1  lb.  of  o^old,  at  2  cents  for  the 
first  nunc  e,  8  cents  for  the  second,  32  cents  for  the  third, 
&c,  in  a  quadruple  proportion  geometrically;  what  did 
the  wliole  come  to?  ^ns.  18111848,  lOch: 

6.  What  debt  can  be  discharg-ed  in  a  year,  by  paying 
1  farthinfr  the  first  month,  10  faithincrs,  (or  2|'L)  the  se- 
cond, and  so  oii^  each  month  in  a  tenfold  proportion  ? 

J7is.  o6' 11 5740740   i4.s.  9d.  3qrs, 

7.  A  thresher  worked  20  days  for  n  farmer,  and  receiv- 
ed for  the  first  day's  work  four  barley-corns,  for  tlie  second 
12  barley-corns,  for  the  third  36  barley-corns,  and  so  on 
in  triple  proportion  geometrical.  I  demand  what  the  20 
days'  labor  came  to,  supposing;  a  pint  of  barley  to  contain 
7680  corns,  and  the  whole  quantity  to  be  sold  at  2s.  6d. 
per  bushel  ?        j^ns.  £l77^  7s.  6d.  rejecting  remainders, 

8.  A  man.  bowght  a  horse,  and  by  agreement  was  to 
give  a  farthing  for  the  first  nail,  two  for  the  second,  four 
for  tlie  third,  &c.  There  were  four  shoes,  and  eight  nails 
in  each  shoe  j  what  did  the  horse  come  to  at  that  rale  ? 

.4ns.  ^^4473924  5s.  3|d 

9.  Suppose  a  certain  body,  put  in  motion,  should  move 
the  length  of  one  barley-corn  the  first  second  of  time,  one 
inch  the  second,  and  three  inches  the  third  second  of 
time,  and  so  continue  to  increase  its  motion  in  triple  pro- 
portion geometrical ;  how  many  yards  would  the  said, 
body  move  in  the  term  of  half  a  minute  ? 

J71S.  953199685623  2/c^§.  ift.  lin.  Ih.c.  which  is  no 
less  than  Jive  hundred  and  forty-one  millions  of  miles. 


POSITION. 

Position  is  a  rule  which,  ^by  false  or  supposed  num- 
bers, taken  at  pleasure,  discovers  the  true  ones  required, 
It  is  divided  into  two  parts,  Single  or  Double. 

SINGLE  position, 

Is   when  one  number  is   required,    the   properties  oi 
which  are  given  in  the  question. 
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RULE. 

1.  Take  any  number  and  perform  the  same  operation 
with  it,  as  is  described  to  be  perfortned  in  the  question. 

2.  Then  say;  as  the  result  of  the  operation  :  is  to  the 
given  sum  in  the  question  :  :  so  is  the  supposed  number  : 
to  tbe  true  one  required. 

The  method  of  proof  is  by  substituting  the  answer  in 
the  question. 

EXAMPLES. 

1.  A  schoolmaster  being  asked  how  many  scholars  he 
had,  said,  If  I  had  as  many  more  as  I  now  have,  half  as 
maii}^,  one-third  and  one-fourth  as  many,  I  should  then 
have  148  ;  How  many  scholars  had  he  ? 

Suppose  he  had   12  As  37  :  148  :  :  12  :  48  Ans. 

■  as  many    =    12  "                                    48 

^  as  many    =6  24 

I  as  many     =4  l6 

\  as  many    =3  12 

Result,     37  •  Proof,     148 

2.  What  number  is  that  which  being  increased  by  ^,  -J, 
and  i  of  itself,  the  sum  will  be  125  ?  Am.  60.. 

3.  Divide  93  dollars  between  A,  B  and  C,  so  that  B's 
share  may  be  half  a§  much  as  A*s,  and  C's  share  three 
times  as  much  as  B's. 

Jus.  A*s  share,  S31,  B's  S15|,  and  Ch  S46i. 
-  4.  A,  B  and  C,  joined  their  stock  and  gained  360  dols. 
of  which  A  took   up  a  certain  sum,  B  took  3|  times  as 
niuoh  as  A,  and   C  took  up  as  much  as  A  and  B  both  \ 
what  share  of  the  gain  had  each  ? 

Anc.  A  $40,  B  $140,  and  C  |180. 
0.  Delivered  to  a  banker  a  certain  sum  of  money,  to 
receive  i-terest  for  the  same  at  GL  per  cent,  per  annum, 
"iinple  interest,  and  at  the  end  of  twelve  years  received 
7oU.  principal  and  interest  togeUier ;  what  was  the  sum 
delivered  hhn  at  first  ?  Ans,  £425. 

G.  A  vessel  has  3  cocks,  A,  B  and  C;  A  can  fill  it  in 
1  hour,  n  in  2  hours  and  C  in  4  hours  ;  in  what  time  will 
'hey  all  ill!  it  together?  Ans.  34min.  IZ-fsec. 
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DOUBLE    POSITION, 

1  EACHRS  to  resolve  questions  by  making  two  suppo- 
sitions of  false  numbers.* 

RULE. 

1.  Take  any  two  convenient  numbers,  and  proceed 
with  each  according  to  the  conditions  of  the  question. 

2.  Find  how  much  the  results  are  different  from  the 
results  in  the  question. 

3.  Multiply  the  first  position  by  the  last  error,  and  the 
last  position  by  the  first  error. 

4.  If  the  errors  are  alike,  divide  the  difference  of  the 
products  by  the  difference  of  the  errors,  and  the  quotient 
•will  be  the  answer. 

5.  if  the  errors  are  unlike,  divide  the  sum  of  the  pro- 
ducts by  the  sum  of  the  errors,  and  the  quotient  will  be 
the  answer. 

Note. — iThe  errors  are  said  to  be  alike  when  they  are 
both  too  great,  or  both  too  small ;  and  unlike,  when  one 
is  too  great,  and  the  other  too  small. 

EXAMPLES. 

1.  A   purse  of  100  dollars  la  to  be  divided  among  4 
wen,  A,  B.  C  and  D.  so  that  B  may  have  4  dollars  more 
ihtiW  A,  and  C   8  do'llars  more  than  B,  and  D  twice  as 
inanv  as  C  ;  what  is  each  one's  share  of  the  moiiey  ? 
1st.  Suppose  A     6  2d.  Sijppcsfi  A     8 

B  30  B  12 

C  18  C  20 

D  36  D  40 

70  -  80 

100  100 

ist.  error    30  2d.  error    20 


*  Those  questions,  m  which  the  results  are  not  propor- 
tional to  their  positions,  belong  to  this  rule ;  such  as  those 
in  ivhich  the  number  sought  is  increased  or  diminished  hy 
some  given  number,  which  is  no  known  part  of  the  number 
required. 
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the  errors  being  alike,  are  both  too  smaH,  therefore; 
Pos.         Err. 
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10)120(12  .Vs  part. 

2.  A,  B,  and  C,  built  a  house  which  cost  500  dollars, 
of  which  A  paid  a  certaiw  sum  ;  B  paid  10  dollars  more 
than  A,  and  C  paid  as  much  as  A  and  B  both ;  how  much 
did  each  man  pay  ? 

./ins.  Jipaid  gl20,  B  Sl30,  and  C  S250. 

3.  A  man  bequeathed  lOOZ.  to  three  of  his  fiiends,  after 
this  manner:  the  first  must  have  a  certain  portion,  the 
second  must  have  twice  as  much  as  the  first,  wanting  8^. 
and  the  third  must  have  three  times  as  much  as  the  fir-t, 
wanting  15Z. ;  I  demand  how  much  each  man  must  1  ave  ? 

Jns.    The  first  £20  10s.  second  £33,  third  £a6  lOs. 

4.  A  laborer  was  hired  60  days  upon  this  condition; 
that  for  every  day  he  wrought  he  should  receive  4s.  and 
for  every  day  he  was  idle  should  forfeit  2s.;  at  the  expi- 
ration of  the  time  he  received  71.  10s. ;  how  niany  days 
did  he  work,  and  how  many  was  he  idle  ? 

Ans.  He  wrought  45  days,  and  ivas  idle  1 5  days. 

5.  What  number  is  that  which  being  increased  by  its 
i,  its  i,  and  18  more,  will  be  doubled  r  Ans.  72. 

6.  A  man  gave  to  his  three  sons  all  his  estate  in  money, 
viz.  to  F  half,  wanting  50Z  to  G  one-third,  and  to  H  the 
rest,  which  was  lOZ.  less  than  the  share  of  G ;  I  demand 
the  sum  given, and  each  man's  part  ? 

Ans.  the  sum  given  'was  £360,  whereof  F  had  £l39^ 
G £120,  and  H£ilO. 
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7.  Two  men,  A  and  B,  Jay  out  equal  sums  of  money 
in  trade  ;  A  gains  1261.  and  B  loses  SJl.  and  A's  money 
is  now  double  to  B's ;  what  did  each  lay  out  ? 

Jns.  .5^300 

8.  A  farmer  having  driven  his  cattle  to  market,  receiv- 
ed for  them  all  130Z.  being  paid  for  every  ox  71-  for  e^'ery 
cow  51.  and  fojr  every  calf  ll.  10s.  there  were  twice  as 
mary  cows  as  oxen,  and  three  times  as  many  calves  as 
cows  J  how  many  were  there  of  each  sort  ? 

.yins.  5  oxeii}  10  coivs  and  30  calves. 

9.  A,  B  and  C,  playing  at  cards,  staked  324  crowns ; 
but  disputing  about  tricks,  each  man  took  as  many  as  he 
corrd  ;  A  got  a  certain  number ;  B  as  many  as  A  and  15 
more  5  C  got  a  5th  part  of  hoth  their  sums  added  togeth- 
er 5  how  many  did  each  get  ?  , 

Ans.  A  got  127-1,  B  142i,  C  54. 


PERMUTATION  OF  QUANTITIES, 


I 


S  the   shewing   how  many   different   Ways   any   given 
number  of  things  may  be  changed 

To  find  the  nnmber  of  Permntations  or  changes,  that 
can  be  made  of  any  given  number  of  things,  all  different 
from  each  other. 

RULE. 

Multiply  all  the  terms  of  tl-f*  natural  series  of  numbers, 
from  one  up  to  the  given  nuMiber,  contiiiualjy  together, 
and  the  last  product  will  be  lae  answer  required. 

EXAMPLES. 

1.  How  many  changes  can  be  fl 
made  of  Uie  three  first  letters  of  j  2 
the  alphabet?                                      p^,^^^^   ^3 

1X2X3=6  ^n5.  ^-6 

2,  How  many  changes  may  be  rung  on  9  bells 


a  b  c 

a  c  b 

b  a  c 

b  c  a 

c  b  a 

(i  a  b 
-? 


Am.  362880 
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3.  Seven  gentlemen  raet  at  an  inn,  and  were  so  well 
pleased  with  their  host,  and  with  each  other,  that  they 
agreed  to  tarry  so  long  as  they,  together  with  their  host, 
could  sit  every  day  in  a  different  position  at  dinner  ;  how 
long  must  they  have  staid  at  said  inn  to  have  fulfilled 
their  agreement  ?  Am.  llO-ifJ  years. 


ANNUITIES  OR  PENSIONS, 

COMPUTED    AT 

COMPOUND  IJSTEREST, 
CASE  I. 

To  find  the  amount  of  an  annuit}^  or  Pension,  in^arrear^, 

at  Compound  Interest. 

RULE. 

1.  Mak«  1  the  first  term  of  a  geometrical  progression, 
and  ihe  amount  of  gl  or  £i  for  one  year,  at  the  given 
rate  per  cent,  the  ratio. 

2.  Carry  on  the  series  up  to  as  many  terms  as  the  given 
number  of  years,  and  find  its  sum. 

3.  Multiply  the  sum  thus  found,  by  the  given  annuity, 
and  the  product  will  be  the  amount  sought. 

EXAMPLES. 

1.  If  125  dols.  yearly  rent,  or  annuity,  be  forborne,  (or 
unpaid)  4  years  j  what  will  it  amount  to  at  6  per  cent, 
per  annum,  compound  interest? 

1+1,06+1,1236+1,191016=4,374616  sum  6f  the 
series*— Then,  4,3746l6x  125=^546,827  tho  amount 
sought. 

OR  BY  TABLE  II. 

Multiply  the  Tabular  number  under  the  rate  and  op- 
posite to  the  lime,  by  the  annuity,  and  the  pmduct  will  be 
the  amount  sousrht. 


*The  sum  of  ihe  series  thus  foundy  is  the  amount  of 
1 1  or  I  dollar  animity,  for  the  given  time,  which  tnay  he 
found  in  Table  II.  ready  calculated. 

Henc^y  either  the  amount  or  present  worth  of  annuities 
may  be  readily:  found  by  tables  for  that  purpose. 

18 
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2.  If  a  salary  of  60  dollars  per.  annum  to  be  paid  year- 
ly, be  forborne  twenty  years,  at  6  per  cent,  compound  in- 
terest; what  is  the  amount? 

Under  6  per  cent,  and  opposite  20^  in  Table  II,  you 
will  find, 

Tabular  number=36,r8559 

60  Annuity. 

Jns,  g2207,13540=$2207,  IScts,   5m.+ 

3.  Suppose  an  Annuity  of  lOOZ.  be  12  years  in  arrears^ 
it  is  required  to  find  what  is  now  due,  compound  interest 
being  allowed  at  51.  per  cent,  per  annum  ? 

Ans,  .£1591  I4s.  3,024rf.  (by  Table  III.) 

4.  What  will  a.  pension  of  120Z.  per  annum,  payable 
yearly,  amount  to  in  3  years,  at  51.  per  cent,  compound 
interest  ?  -^ns.  £37S  6s. 

II.  To  find  the  present  worth  of  Annuities  at  Compound 
Interest. 

RULE. 

Divide  the  annuity,  &c.  by  that  power  of  the  ratio  sig- 
nified by  the  number  of  years,  and  subtract  the  quotient 
from  the  annuity  :  This  remainder  being  divided  by  the 
ratio  less  1,  the  quotient  will  be  the  present  value  of  the 
Annuity  sought. 

EXAMPLES. 

1.  What  ready  money  will  purchase  an  Annuity  of  5Qt 
to  continue  4  years,  at  5^.  per  cent,  compound  interest? 

^^h^^rrt^o"^^^  =1,215506)50,00000(41,13513+ 
From   '         50 
Subtract       41,13513 


Bivis.  1,05—1^05)8,86487 

177,297=^177  5s.  Hid,  Am, 


AlfNUITIES  ©R  PBN&ION&.  20T 

BY  TABLE  III. 

tThder  5  per  cent,  and  even  with  4  years. 
We  have  3,54595 =preFoiit  worth  of  iZ.  for  4  years- 
Multiply  by  50=Annuity. 

Ans.  =£l77,?9r50=present  worth  of  the  annuity. 

2.  What  is  the  present  worth  of  an  annuit}''  of  60  dels, 
per  annum,  tO  continue  20  years,  at  6  per  cent,  compound 
interest?  ^m.  S6S8,  19^cts.-\- 

3.  What  is  SO/,  per  annum,  to  continue  7  years,  worth 
in  ready  money,  at  6  per  cent,  compound  interest  ? 

Ans.  £167  9s,  5d.+ 

JIT.  To  find  the  present  worth  of  Annuities,  Leases,  &c. 
taken  in  Reversion,  at  Compound  Interest. 

1.  Divide  the  Annuity  by  that  power  of  the  ratio  de- 
noted by  the  time  of  its  continuance. 

2.  Subtract  the  quotient  from  the  Annuity  ;  Divide  the 
remainder  by  the  ratio  less  1,  and  the  quotient  will  be 
the  pesent  worth  to  commence  immediately. 

3.  Divide  this  quotient  by  that  power  of  the  ratio  de- 
noted by  the  time  of  Reversion,  (or  the  time  to  come 
before  the  Annuity  commences)  and  the  quotient  will  be 
tlie  present  worth  of  the  Annuity  in  Reversion. 

EX,\MPLES, 

1.  What  ready  money  will  purchase  an  Annuity  of  50Z. 
payable  yearly,  f.r  4years  :  but  not  to  commence  till  two 
years,  at  5  per  cent.  ? 

4th  power  of  1,05=1,215506)50,00000(41,13513 
Subtract  the  quotient=41.13   13 


Divide  by  1,05— l=,05j8,8c)-i>37' 
2d.  power  of  1,05 =1,1 025)  177,297(1 60,8 136=^160 
165.  3d.  Iqr.  present  worth  of  the  Annuity  in  Reversion^ 

OR  BY  TABLE  IIL 

Find  the  present  value  of  iL  at  the  given  rate  for  the 
sum  of  the  time  of  continuance,  and  time  in  reversion 
added  together  5  from  which  value  subtract  the  present 
worth  of  IZ.  for  the  time  in  reversion,  and  multiply  the  re- 
mainder by  the  Annuity  5  the  product  will  be  the  answer. 
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Thus  in  Example  1. 
Time  of  continuance,  4  yearsc 
Ditto  of  reversion,       2 

The  sum,                •  =6  years,  gives  5,075692 
Time  in  reversion,     =2  years,  1,859410 


Remainder,     3,216282x50 
Ans.  ,£160,8141 

2.  What  is  the  present  worth  ofjbl.  yearly  rent,  which 
is  not  to  commence  until  10  years  hence,  and  then  to  con- 
tinue T  years  after  that  time  at  6  per  cent.  ? 

jfns.  .£233  155.  9d. 

3.  What  is  the  present  worth  of  the  reversion  of  a^ 
lease  of  60  dollars  per  annum,  to  continue  20  years,  but 
not  to  commence  till  the  end  of  8  years,  allowing  6  per 
cent,  to  the  purchaser  ?  jlns^  S431  TScts.  2-^m. 

IV.  To  find  the  present  worth  of  a  Freehold  Estate,  or 
an  Annuity  to  continue  forever,  at  Compound  Interest. 

RULE. 
As  the  rate  per  cent,  is  to  lOOZ. :  so  is  the  yearly  rent  to 
the  value  required.        examples. 

1.  What  is.  the  worth  of  a  Freehold  Estate  of  40Z.  per 
annum,  allowing  5  per  cent,  to  the  purchaser  ? 

As  £5  :  .£100  :  :  .£40  :  £800  Ms. 

2.  An  estate  brings  in  yearly  150Z.  what  would  it  sell 
for,  allowing  the  purchaser  6  per  cent,  for  his  money  ? 

Ans,  £2500 

V.  To  find  the  present  worth  of  a  Freehold  Estate,  ia* 

Reversion,  at  Compound  Interest. 
RULE. 
1.  Find  the  present  value  of  the  estate  (by  the  forego- 
ing rale)  as  though  it  were  to  be  entered  on  immediately, 
and  divide  the  said  value  by  that  power  of  the  ratio  de- 
noted by  the  time  of  reversion,  and  the  quotient  will  be 
the  present  worth  of  the  estate  in  Reversion. 

EXAMPLES. 

1.  Suppose  a  freehold  estate  of  40Z.  per  annum  to  com- 
BQence  two  years  hence,  be  put  on  sale  5  what  i&  its  value, 
allowing  the  purchaser  5Z.  per  cent^.^ 
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As  5  :  100  ;  :  40  :  800=present  worth  if  entered  on 
immediately. 

Then,  1,05=1,1025)800,00(725,62358=725^  J2s. 
5Jc?.=:present  worth  of  <£800  in  two  years  reversion.  Ans, 
OR  BY  TABLE  III. 
Fisd  the  present  worth  of  the  annuity,  or  rent,  for  the 
time  of  reversion,  which  subtract  from  the  value  of  the 
immediate  possession,  and  you  will  have  the  value  of  the 
estate  in  reversion. 

Thus  in  the  foregoing  example, 
I,859410=present  worth  of  IZ.  for  2  years. 
40=annuity  or  rent. 


74,376400  =present  woi'th  of  the  annuity  or  rent,  for 

[the  time  of  reversion. 
From  800,0000= value  of  immediate  possession. 
Take     74j3764=present  worth  of  rent. 


.£725,6236=^725  12s.  5^(1.  Ans. 

2.  Suppose  an  estate  of  90  dollars  per  annum,  to  com- 
mence 10  years  hence,  were  to  be  sold,  aliowiiig  the  pur- 
chaser 6  per  cent  j  what  is  it  worth  ? 

Ans,  g637,  S9cts.  2m. 

3.  Which  is  the  most  advantat^eous,  a  term  of  15  years, 
in  an  estate  of  lOOZ.  per  annum  ;  or  the  reversion  of  such 
an  estate  fort^ver  after  the  said  15  years,  computing  at  the 
rate  of  5  percent,  per  annum^  compound  interest  ? 

Ans.  The  first  term  of  15  years  is  better  than  the  re- 
version forever  afterwards,  by  £Tb  18s.  J^d. 


A  COLLECTION  OF  QUESTIONS  TO  EXERCISE 
THE  FOREGOING  RULES.     ' 

1.  I  demand  the  sum  of  1745^^  added  to  itself? 

Ans.  3497. 

2.  What  is  the  difference  between  41  eagles,  and  4099 
<iinies?  Ahs.  iGcts. 

3.  What  number  is  that  which  being  multiplied  by  21, 
the  product  will  be  136d  ?  Ans.  65. 

18* 
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4.  What  number  is  that  which  being  divided  b^  19^  ttie 
quotient  will  be  72  ?  ^ns.  1368. 

5.  What  number  is  that  which  being  multiplied  by  15. 
the  product  will  be  |  ?  ^  ^ns.  JL. 

6.  There  are  7  chests  of  drawers,  in  each  of  which 
there  are  1§  drawers,  and  in  each  of  these  there  are  six 
divisions,  in  each  of  which  is  16Z.  6s.  8d. ;  how  much 
money  is  therein  the  whole  ?  Jns,  .£12348. 

7.  Bought  36  pipes  of  wine  for  4536  dolla'rs  J  how  must 
1  sell  it  a  pipe  to  save  one  for  my  own  use,  and  sell  the 
rest  for  what  the  wiiole  cost  ?  Ans.  Si 29,  GOcts, 

8.  Just  16  yards  of  German  serge,. 
For  90  dimes  had  I ; 

How  many  yards  of  that  same  cloth 
-    Will  14  eagles  buy  ?  Ans;  24Sy<^s.  Sqrs.  2^ha. 

9.  A  certain  quantity  of  pasture  will  last  963  sheep  T 
weeks,  how  many  must  be  turned  out  that  it  will  last  the* 
remainder  9  weeks  ?  Jns^  214. 

10.  A  grocer  bought  an  equal  quantity  of  sugar,  tea, 
and  coffee,  for  740  dollars ;  he  gave  ten  cents  per  lb.  for 
the  sugar,  60  cts.  per  lb.  for  the  tea,  and  20  cts.  per  lb.  fOr 
the  coffee  ;  required  the  quantity  of  each  ? 

J71S.  822/&.  3oz.  Sfffn 

11.  Bought  cloth  at  $1^  a  yard,  and  lost  2b  per  cent, 
how  was  it  sold  a  yard?  Jhis.  93|c;5. 

12.  The  third  part  of  an  army  was  killed,  the  fourth 
part  taken  prisoners,  and  1000  ^d  5  how  many  were  in 
this  army,^  how  many  killed,  and  how  many  coptives  ? 

.4fn*.2400  in  the  army,  800  kiiledy  and 
600  iake?i  prisoners. 

13.  Thomas  sold  150  pine  apples  at  33^  cents  a  piece, 
and  received  as  much  money  as  Harry  received  for  a 
certain  number  of  water-mellons,  which  he  sold  at  25n 
cents  a  piece;  how  much  money  did  each  receive,  and 
how  many  mellons  had  Harry  ? 

Jns.  Eachreceived$50y  and  Harry  sold  200  mellons, 

14.  Said  John  to  Dick,  ray  purse  and  money  are  worth 
91.  2sv  but  the  money  is  twenty-five  limes  as  much  as  the^ 
purse  J  I  demand  how  much  money  was  in  ii  ? 

Jns,  £8  15«" 
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15.  A  young  man  received  210Z.  wliich  was  |  of  his 
elder  brother's  portion  ;  now  three  times  th-e  elder  broth- 
er's portion  was  half  the  father's  estate  ;  what  was  the 
value  of  the  estate  ?  Ans,  .£1890. 

16.  A  hare  starts  40  yards  before  a  grey-hound,  and  is 
not  perceived  by  him  till  she  has  been  up  40  seconds  :  she 
scuds  away  at  the  rate  often  miles  an  hour,  and  the  dog, 
on  view,  makes  after  her  at  the  rate  of  18  miles  an  hour  ; 
How  long  will  the  course  hold,  and  what  space  will  he 
ran  over  from  the  spot  where  the  dog  started  ? 

Jns.  60-^\sec.  and  530  yds.  space,. 
17'  What  number  multiplied   by  57  will  produce  just 
what  134  multiplied  by  71  will  do  ?  Ans.  l66^^^. 

18.  There  are  2  numbers  whose  product  is  l6l6,  the 
greater  is  given  46;  1  demand  the  sum  of  their  squares, 
and  the  cube  of  t'leir  difference  ? 

./^ns.  t lie  sum  of  their  squares  is  3341.     The  cube  of 
their  difference  is  1331. 

19.  Suppose  there  is  a  mast  erected^  so  that  ^  of  its 
length  stands  on  the  ground,  12  feet  of  it  in  the  water, 
and  I  of  its  length  in  the  air,  or  above  water  5  I  demand 
the  whole  length  ?  Ans.  2 IG  feet, 

20.  What  difference  is  there  between  the  interest  of 
500/.  at  5  per  cent,  for  12  years,  and  the  discount  of  the 
same  sura  at  the  same  rate,  and  for  the  same  time  ? 

Ans.  .£112  10^. 

21.  A.  stationer  sold  quills  at  lis.  per  thousand,  by 
which  he  cleared  -|  of  the  money,  but  growing  scarce 
raised  them  to  13s.  6d.  per  thousand ;  what  might  he 
clear  per  cent,  by  the  latter  price  ? 

Ans.  £96  7s.  3JLd, 

22.  Three  persons  purchase  a  West-India  sloop,  to- 
wards the  payment  of  which  A  advanced  |,  B  |,  and  C 
140Z.  How  much  paid  A  and  B,  and  what  part  of  the 
vessel  had  C  ? 

Ans.  A  paid  £267-^-^,  B  ^305 /-y,  and  C's  part  of  tli^ 
vessel  was  ^-. 

23.  What  is  the  purchase  of  1200Z.  bank  stock,  at  i03| 
per  cent.  ?  Ans.  :£l243  10*. 

24.  Bought  27  pieces  of  Nankeens,  each  11^  y«rds,  at 
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14s.  4|d.  a  piece,  which  were  sold  at  18d.  a  yard ;  re- 
quired the  prime  cost,  what  it  sold  for,  and  the  gain. 

£.    s,     d. 
C  Prime  cost,  19     8      1-| 
J^ns,^  Sold  for,      23     5      9 
(   Gain,  3  17     7^ 

25.  Three  partners,  A,  B  and  C,  join  their  stock,  and 
buy  goods  to  the  amount  of  .£1025,5  ;  of  which  A  put  in 
a  certain  sum  ;  B  put  in. ...I  know  not  how  much,  and  C 
the  rest ;  they  gained  at  the  rale  of  24Z.  per  cent. ;  A's 
part  of  the  gain  is  |,  B's  -i,  and  C's  the  rest.  Required 
each  man's  particular  stock.  £. 

C  A^s  stock  was  512,75 

Ans.  }  B's- 205,1 

I  Cs 307,65 

26.  What  is  that  number  which  being  divided  by  f,  iht 
quotient  will  be  21  ?  >^ns.  15  J. 

27.  If  to  my  age  there  added  be. 
One-half,  one-lhird,  and  three  times  three,. 
Six  score  and  ten  the  stun  will  be ; 
What  is  my  age,  pray  shew  it  me  ? 

j^^hs.  66. 

28.  A  gentleman  divided  his  fortune  among  liis  three 
sons,  giving  A  9^  as  often  as  B  5Z.  and  to  G  but  31.  as 
often  as  B  Jl.  and  yet  C's  dividend  was  2584/.  5  what  did 
the  whole  estate  amount  to  ? 

Ans.  £19  ^66  2s.  Sd. 

29.  A  gentleman  left  his  son  a  foitujie,  of  v.hich  he 
spent  in  three  months  5  |  of  the  remainder  lasted  him  10 
months  longer,  when  he  had  only  2524  dollars  left ;  pray 
what  did  his  father  bequeath  him  ? 

Ans,  Sr»889,  3Scts  4. 

30.  In  an  orchard  of  fruit  trees,  \  of  tht'ui  bear  at. pies, 
i  pearSj  ^  plums,  40  of  thorn  poaches,  and  lO  chtnies  5 
how  man}  tiees  dues  the  orchard  contain  ?       ^Jtns.  600. 

31.  There  is  a  cerTain  nnnib«^r.  which  being  divided  by 
7,  the  quflient  resulting  nmltiplied  by  3,  that  product 
divided  by  5,  from  the  quotient  20  being  sublracted.  aid 
30  added  io  the  remaiivde; ,  the  half  sum  shall  mak->-  65  : 
can  you  tell  me  the  number  ?  Ans.  1400. 
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32.  What  part  of  25  is -I  of  an  unit  ? 

j4ns.  ^V- 

33.  If  A  can  do  a  piece  of  work  alone  in  10  days,  B  in 
-  20  days,  C  in  40  days,  and  D  in  80  days ;  set  all  four 
^  about  it  together,  in  what  time  will  they  finish  it  ? 

Jns.  5^  days. 

34.  A  farmer  being  asked  how  many  sheep  he  had,  an- 
swered, that  he  had  them  in  five  fields,  in  the  first  he  had 
i  of  his  flock,  in  Uie  secontl  |,  in  the  third  |,  in  th«  fourth 
■.V,  and  in  the  fifth  450  j  how  many  had  he? 

.^^715.1200. 

35.  A  and  B  together  can  build  a  boat  in  18  days,  and 
with  the  assistance  of  C  they  can  do  it  in  11  days;  in 
what  time  would  C  do  it  alone  ?  Ans.  28f  days» 

36.  There  are  three  numbers,  23,  25,  and  42  ;  what  is 
the  difference  between  the  sum  of  the  squares  of  the  first 
and  last,  and  the  cube  of  the  middlemost? 

jins.  13332. 

37.  Part  1200  acres  of  land  among  A,  B,  and  C,  so 
that  B  may  have  100  more  than  A,  and  C  64  more  than 
B.  Ans.  A  312,  5412,  C Al6. 

38.  If  3  dozen  pair  of  gloves  be  equal  in  value  to  2  pie- 
ces of  hoUand,  3  pieces  of  Holland  to  7  yards  of  satin,  6 
yards  of  satin  to  2  pieces  of  Flanders  lace,  and  3  pieces 
of  Flanders  lace  to  81  shillings ;  how  many  dozen  pair  of 
gloves  may  be  bought  for  28s.  B 

Ans.  2  dozzn  pair. 

39.  A  lets  B  have  a  hogshead  of  sugar  of  18  cwt.  worth 
5  dollars,  for  7  dollars  the  cwt.  i  of  which  !  e  is  to  pay  in 
cash.  B  hath  paper  worth  2  dollars  per  ream,  which  he 
gives  A  for  the  rest  of  his  sugar,  at  2^  dollars  per  ream  } 
which  gained  most  by  the  bargain  ? 

Ans.  A  by  $19,20  cts. 

40.  A  father  left  his  two  sons  (the  one  11  and  the  other 
l6  years  old)  10000  dollars,  to  be  divided  so  that  each 
share  being  put  to  interest  at  4  per  cent,  might  amount  to 
equal  sums  when  they  would  be  respectively  21  years  of 
age.    Required  the  shares  ? 

Ans.  5454^j  and  4545-/^  dollars. 

41.  Bought  a  certain  quantity  of  broadcloth  for  3S3L 
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5s.  and  if  the  number  of  shillinp;?  which  it  cost  per  yard 
were  added  to  the  nwnvher  of  \ards  h(?!ig:ht/.h'?  sifni  would 
be  386;  I  demand  the  number  of  yards  boiight,  and  at 
what  price  per  yard  ? 

Jns.  .S65  yr^s.  at  21s  per  yard.  * 
Solved  by  pK(.ijL£M  VT.  pagH  j83. 
42.  Two  partners.  Peter  and  Johsi,  boug:ht  goods  to  the 
amount  of  1000  dollars  ;  in  the  purchase  of  which,  Peter 
paid  nior^  than  John,  and  John  pnid....I  know  not  how 
much  ;  ""jhey  then  soid  th<'ir  ooods  for  ready  money,  and 
thereby  ^nined  at  the  rate  of  200  per  cent,  on  the  prime 
cost:  they  divided  the  jrain  between  them  in  proportion 
to  the  purchusf  money  that  each  paid  in  buyBgthe  goods  j 
aiid  Peter  says  to  John,  My  part  of  the  ;j;ain  is  really  a 
handsome  sum  of  moneys  I  wis!}  I  had  as  many  such  sums 
as  your  part  contains  dollars,  ]  should  then  have  S960000* 
I  demand  each  man's  particular  stock  in  purchasing  the 
goods. 

Jns.  Peter  paid  600  dollars ^  and  John  paid  400. 

THE    FOLLOWING    QUESTIONS    ARE    PROPOSED    TO 

SUPvVEYOBS. 

1.  Required  to  lay  out  a  lot  of  land  in  form  of  a  long 
square,  containing;  3  acres,  2  roods  and  29  rods,  that  shall 
lake  just  100  rods  of  wail  to  enclose,  or  fence  it  round  j 
pray  how  many  rods  in  length,  and  how  many  wide,  must 
said  lot  be  ? 

Ans.  31  rods  in  length,  and  19  in  breadth. 
Solved  by  Problem  VI.  page  183. 

2.  A  tract  of  land  is  to  be  laid  out  in  form  of  an  equal 
square,  and  to  be  enclosed  with  a  post  and  rail  fence  5 
rails  high  ;  «o  that  each  rod  offence  shall  contain  10  rails. 
How  large  must  this  aobie  square  be  to  contain  just  as 
many  acres  as  there  are  rails  in  the  fence  that  encloses  it, 
so  that  every  rail  shall  fenc*^  an  acre  ? 

,/ins.  the  tract  of  land  is  20  miles  square,  and 
contaiii'i  256000  acres. 
Thus,   1    mile=:320  rods:    then  320x320—160=640 
acres :  and  320X4X10=12800  rails.     As  640  :  12600  :  : 
12800  :  256,000  rails,  which  will  enclose  256000  acre£= 
20  miles  square. 
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AN 

APPENDIX, 

CONTAINING 

SHORT  RULES, 
TOR  CASTING  INTEREST  AND  REBATE  5 

TOGETHER   WITH   SOME 

USEFUL  RULES, 

FOR  FINDING    THE    CONTENTS   OP   SUPERFICIES,   SOLIBS; 
&C. 


SHORT  RULES, 
FOR  CASTING  INTEREST  AT  SIX  PER  CENT. 

T,    To  find  the  Interest  of  any  sum  of  shillings  for  any 
number  of  days  tess  than  a  month,  at  6  per  cent. 

RULE. 

1.  Multiply  the  shillings  of  the  principal  by  the  num- 
ber of  days,  and  that  pre  Inci  by  2,"  and  cut  off  three 
figures  to  the  right  hand,  and  all  above  three  fio-ures  will 
be  the  interest  in  pence. 

2.  Multiply  the  fi  rures  cut  off  by  4,  still  strikino-  off 
three  figures  to  the  right  hand,  and  you  will  have*  th€ 
farthings,  very  nearly. 

EXAMPLES. 

1.  Required  the  interest  of  51.  8s.  for  25  days. 
£.      s, 

5,8=103X25X2=5,400,  and  400x4=1,600 

^Jis.   5d.  IjGqrs^ 

2.  What  is  the  interest  of  21^.  3s.  for  29  dny^  ? 

Ans.  2s.  Od,  2qrs. 
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FEDERAL  MONEY. 

II.  To  find  the  interest  of  any  number  of  cents  for  any 
number  6£  days  less  than  a  month,  at  6  per  cent. 

RULE. 

Multiply  the  cents  by  the  number  of  days,  divide  the 
product  by  6,  and  point  off  two  fibres  to  the  right,  and 
all  the  figures  at  the  left  hand  of  the  dash,  will  be  the 
interest  in  mills,  nearly. 

EXAMPLES. 

Required  the  interest  of  85  dollars,  for  20  days. 
S      cts.  mills, 

85=8500x20—6=283,33  Jns.  283  which  is 

'     28  cts.  3  mills. 
2.  What  is  the  interest  of  73  dollars  41  cents,  or  7341 
cents,  for  27  days,  at  6  per  cent  ? 

Jns.  330  millsy  or  33  cts. 


III.  When  the  principal  is  given  in  pounds,  shillings,  &c. 
Njew-England  currency,  to  find  the  interest  for  any 
number  of  days,  less  than  a  niotith,  in  Federal  Money. 

HtJLE. 

Multiply  the  shillings  in  the  principal  by  the  number 
of  days,  and  divide  the  product  by  36,  the  quotient  will 
"be  the  interest  in  mills^  for  the  given  time,  nearly,  omit- 
ting fractions. 

EXAMPLE. 

Required  the   interest,  in  Federal  Money,  of  27^.  15s. 
for  27  days,  at  6  per  cent. 
£.      s.      s, 
Ans.  27     l5=555x27-i-36=4l6miZZs.=41cfc.  67n. 


iV.  When  the  principal  is  given  in  Federal  Money,  and 
you  want  tke  interest  in  shillings,  pence,  &c.  New- 
England  currency,  fpr  any  number  of  days  less  than  R 
month. 
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RULE. 

Multiply  the  principal,  in  cents,  by  the  number  of  clays, 
and  point  off  five  figures  to  the  right  hand  of  the  prodwct, 
which  will  give  the  interest  for  the  given  time,  in  shil- 
lings and  decimals  of  a  shilling,  very  nearly. 

EXAMPLES. 

A  note  for  65  dollars,  SI  cents,  has  been  on  interest  25 
days ;  how  much  is  the  interest  thereof,  in  New-England 
currency  ? 

S  Kits,  s.  s.  d.  qrs. 

Ans.  65,31=6531x25^1,63275=1  7  2 

RemAIiks. — In  the  above,  and  likewise  in  the  preced- 
ing practical  Rules,  (page  127)  the  interest  is  confined  at 
six  per  cent  which  admits  of  a  variety  of  short  methods 
of  casting ;  and  when  the  rale  of  interest  is  T  per  cent,  as 
established  in  New- York,  &c.  jou  may  first  cast  the  in- 
terest at  6  per  cent,  and  add  thereto  one  sixth  of  itself, 
and  the  sum  will  be  the  interest  at  7  p^r  cent,  which  pei'- 
haps,  many  times,  will  be  found  more  convenient  than  the 
general  rule  of  casting  interest. 

EXAJfPLE. 

Required  the  interest  of  T^L  for  5  months  at  7  per 
cent.  s. 

■7,5  for  1  month. 
5 

£.  s.  d, 

37.5=1  17  6  for  5  months  at  6  per  cerit. 
^-^^^       6S 

Ans.  £2    S  9  for  ditto  at  7^er  ceiit. 

A    SHORT    METHOD    FOR   FINDING    THE    RSBATE    OP    ANY 
e-IVEN    SUM,  FOR   MOKTHS    AND    DAYS. 

RUL>:. 

Diminish  the  interest  of  the  given  sun}  for  the  time  hy 
its  own  interest,  and  this  gives  l^e  Rebate  very near)". 

EXAMPLES. 

1.  What  is  the  rebate  of  50  dollars  Tor  six  moij^ths,  at 
'6. per  cent.? 
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S  cts. 
The  interest  of  50  dollars  for  6  months,  is  1     50 

Andy  the  interest  of  1  doL  50  cts.  for  6  inonths,  is        4 

Ans.  Rebate,  Si     46 
2.  What  is  the  rebate  o^  150Z.  for  7  months,  at  5  per 
eent.  ? 

£.    s.    d. 
Interest  of  150Z.  for  7  months,  is  4     7     6 

Interest  of  4Z.  7s.  6d.  for  7  months,  is        2     64- 


Ans.  £4    4  11-1  nearly. 
By  the  abave  Rule,  those  who  use  interest  tables  in 
their  counting-bouses,  have  only  to  deduct  the  interest  of 
the  interest,  and  the  remainder  is  the  discount. 

A  concise  Rule  to  reduce  the  currencies  of  (he  different 
States,  wliere  a  dollar  is  an  even  number  of  shillings, 
to  Federal  Money. 

RULE  I. 
Bring;  the  griven  sum  into  a  <ieciraal  expression  by  in- 
spection, (as  in  Problem  I.  page  87)  then  divide  the  whole 
by  ,3  in  New-England  and  by  ,4  in  New- York  currency, 
and  the  quotient  will  be  dollars,  cents,  &c. 

EXAMPLES. 

1.  Reduce   54Z.    8s.  3|d.   New-England   currency,  to 
Federal  Money. 

,3)54,415  decimally  expressed. 


Ans.  $181,38  cts. 

2.  Reduce  7s.  ll|d.  New-England  currency,  to  Fede- 
ral Money. 

7s.  Ilid.=£0j399  then,  ,3),399 

Ans.  gl,33 

3.  Reduce  513Z.  l6s.  lOd.  New- York,  &c.  currency^ 
to  I  ederal  Money. 

,4)513,842  decimal 


An^.  Sl284,60i 
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'4.  Reduce  19s.  5|d.  Netv-York,  &c.  currency,  to  Fede- 
ral money. 

,4)0,974  decimal  of  19s.  5ld. 

^2,43^  Jns. 
5.   Reduce  64Z.   New-£ngland*'%uiTency,  to   Federal 
Money. 

,3)64000  decimal  expression. 


$213,S3|  Jna. 
Note. — By  th^  foregoing;  rule  you  may  carry  on  the 
decimal  to  any  de2:ree  of  exactness;  but  in  ordinary  prac- 
tlce,  tiie  tbilowing  Coniraction  may  be  Useful. 

RULE  II. 

To  the  shilling3  contained  in  the  given  sum,  annex  8 
*  times  the  given  pence,  increasing  the  product  by  2  ;  then 
divide  the  whole  by  the  number  of  shillings  contained  in 
a  dollar,  and  the  quotient  will  be  cents. 

EXAMPLES. 

1.  Reduce  45s.  6d.  New-England  currency,  to  Fede- 
ral Money. 

6x8+2  =  50  to  be  annexed. 
6)45,50     or     6)4.^50 
—  ^cts, 

g7,58|  Ans.        758  cents.  =7,58. 

2.  Reduce  21.  10s.  9d.  New- York,  &c.  currency,  to 
Federal  Money. 

9x8+2=74  to  be  annexed. 
Then  8)5074  Or  thus,  8)50,74 

^cfs.  

^«5.      634  cents.=^6  34  S^,34  .4ns, 

N.  B.  When  there  are  no  pence  in  the  given  sum,  you 
must  annex  two  cyphers  to  the  shillings;  then  divide  as 
before,  &c. 

3.  Reduce  3l  5s.  New-England  currency,  to  Federal 
Money, 

31  5s*=65s.     Then  6)6500 

^ns.  1083  cents,. 


2^0 
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SOME  USEFUL  RULES, 

FOR   FINI>ING    THE    CONTENTS    OP   SUPERFICIES   AND 
SOLIDS. 

SECTION  L     OF  SUPERFICIES. 

The  superficies  or  area  of  any  plane  surface,  is  com- 
posed or  made  up  of  squares,  either  greater  or  less,  ac- 
cordinQj-  lo  the  different  measures  by  which  the  dimen- 
sions of  the  figure  are  laken  or  measured: — and  because 
12  inches  in  length  niake  1  foot  of  long  measure,  there- 
fore, 12  X  12=144,  the  square  inches  in  a  superficial  foot, 
&c. 

Art.  L  To  find  the  area  of  a  square  having  equal 
sides. 

RULE. 

Multiply  the  side  of  the  square  into  itself,  and  the 
product  will  be  the  area,  or  content. 

EXAMPLES. 

1.  How  many  square  feet  of  boards  are  contained  in 
the  floor  of  a  room  which  is  20  feet  square  ? 

20X20=400  feet,  the  jinswer. 

2.  Suppose  a  square  lot  of  land  measures  26  rods  on 
each  side,  how  many  acres  doth  it  contain  ? 

Note. — 160  square  rods  make  an  acre. 
Therefore,  26x26-=676  sq.  rods,  and  676-4-l60=4a. 

36r.  the  Answer* 

Art.  2.     To  measure  a  parallelogram,  or  long  square. 

RULE. 
Multiply  the  length   by  the  breadth,  and  the  product 
will  be  the  area,  or  superficial  content, 

EXAMPLES. 

1.  A  certain  garden,  in  form  of  a  long  square,  is  96  fl. 
long,  and  54  wide  ;  how  many  square  feet  of  ground  are 
contained  in  it  ?  Jns.  96 X  o4=5144  square  feet, 

2.  A  lot  of  land,  in  form  of  a  long  square,  is  120  rods 
in  lengtl',  and  60  rods  wide  ;  how  many  acres  are  in  it  ? 

120x60-7200  sqr.  rods,  theJi  ^^^^-^  =4^  acres.  Ans. 

3.  If  a  board  or  plank  be  21  feet  long,  and  18  inches 
broad  j  how  njany  square  feet  are  contained  in  it  ? 

IS  mches=lf<)  feet,  then  21X1,5=31,5  Axis. 
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Cf,  in  measuring  boards,  you  may  ttiulliply  the  length 
in  feet  by  the  breadth  in  inches,  and  divide  by  12,  the 
quotient  will  give  the  answer  in  square  feet,  &c. 

Thus,  in  the  foregoing  example,  21  XI 8-^-12  =3 1,5  as 
before. 

4.  If  a  board  be  8  inches  wide,  how  much  in  length 
will  make  a  square  foot  ? 

Rule.— Divide  144  by  the  bteadth,  thus,  8)144 

j4ns.    18  171. 

5.  If  a  piece  of  land  be  5  rods  wide,  how  many  rods  in 
length  will  make  an  acre? 

Rule. — Divide  l60  by  the  breadth,  and  the  quotient 
will  be  the  length  required,  thus,  5)l60 

Jns.    32    rods  in  le7iMh, 
Art.  3.     To  measure  a  Triangle. 

Definition. — A  Triangle  is  any  three  cornered  ^gwr^ 
which  is  bounded  by  three  right  lines.* 

RULE. 

Multiply  the  base  of  the  given  triancrje  into  half  its 
perpendicular  height,  or  half  the  base  into  the  whole,  per- 
pendicular, and  the  product  will  be  the  area. 

EXAMPLES, 

1.  Required  the  area  of  a  trianf]:k  whose  base  or  longest 
side  is  32  inches,  and  the  pprpendicular  height  14  inches. 

32  x7=224  squa^^e  iriches.  the  Answer. 

2.  There  is  a  triangular  or  three  cornered  lot  of  land 
whose  base  or  longest  side  is  51^  rods;  the  perpendicular 
from  the  corner  opposite  the  base  measures  44  rods ;  how 
many  acres  doth  it  contai;i  ? 

51,5X22  =  1133  square  rods,^7  acres,  IS  rods, 

fA  Triangle  may  he  either  right  angled  or  oblique  ;  in 
either  case  the  teacher  can  easily  give  fM  scholar  a  right 
idea  of  the  base  and  perpendicular ^  by  marking  it  doivn  on 
a  slate,  paper  J  S^-c. 

10* 
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TO  MEASURE  A  CIRCLE. 

Art.  4.  The  diameter  of  a  Circle  being  given,  to 
find  the  Circumference. 

RULJE. 

As  7  :  is  to  22  :  :  go  is  the  given  diameter  :  to  the 
circumference.  Or,  more  exactly,  as  113  :  is  to  355  :  : 
&c.  the  diameter  is  found  inversely. 

Note. — The  diameter  is  a  right  line  drawn  across  the 
circle  through  its  centre. 

EXAMPLES. 

1.  What  is  the  circumference  of  awheel  whose  diam- 
eter is  4  feet.^ — as  7  :  22  :  :  4  :  12,57  the  circumfe- 
rence. 

2.  What  is  the  circumference  of  a  circle  whose' diame- 
ter is  35? — As  7  :  22  :  :  35  :  llC^ns. — and  inversely 
as22  :  7  :  :  110  :  35,  the  diameter,  &c. 

Art.  5.     To  find  the  area  of  a  Circle. 

RULE. 

Multiply  half  the  diameter  by  half  the  circumference, 

and  the   product  is  the  area ;  or  if  the  diameter  is  given 

without  the  circumference,   multiply   the   square  of   the 

diameter  by  ,7854  and  the  product  will  be  the  area. 

EXAMPLES. 

1.  Required  the  area  of  a  circle  whose  diameter  is  12 
inches,  and  circumference  2ri;(  inches. 

1 8,85  =half  the  circumference. 
6=halfthe  diameter. 


113,10  area  in  square  inches. 
2.  Required  the  area  of  a  circular  garden  whose  diame- 
fer  is  11  rods?  ,7854 

By  the  second  method,  11X11  =  121 

Ans.   95,0334  rods. 
SECTION  2.     OF  SOLIDS. 
Solids  are  estimated  by  the  solid  inch,  solid  foot,  &c. 
1728  of  these  inches,  that  is  12X12X12  m^ke  1  cubic 
or  solid  foot. 
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Art.  6.     To  measiu-e  a  Cube. 
Definition. — A  cube  is  a' solid  of  six  equal  sides,  each 
of  which  is  an  exact  square. 

RULE. 
Multiply  the  side  by  itself,  and    that  product  by  the 
same  side,  and  this  last  product  will  be  the  solid  content 
of  the  cube. 

EXAxMPLES. 

1.  The  side  of  a  cubic  block  being  18  inches,  or  1  foot 
and  6  inches,  how  many  solid  inches  doth  it  contain  ? 

ft.     in.    ft'  .  ' 

1     6=1,5  and  1,5x1,5x1,5=3,375  solid  feet.  Ans. 
Or,  18X18X18=0832  solid  inches,  and  4|||— 3,375 

2.  Suppose  a  cellar  to  be  dug  that  shall  contain  12  {e^i 
every  way,  in  length,  breadth  and  depth  ;  how  many  solid 
feet  of  earth  must  be  taken  out  to  complete  the  same  ? 

12X12X12=1728  solid  fed  y  th&  Ans, 

Art.  7.  To  find  the  content  of  any  regular  solid  of  three 
dimensions,  length,  breadth  and  thickness,  as  a  piece  of 
timber  squared,  whose  length  is  more  t^ian  the  breadth 
and  depth. 

RULE. 
Multiply  the  breadth  by  the   depth,  or  thickness,  and 

that  product  by  the  length,  which  gives  the  solid  content. 

EXAMPLES. 

1.  A  square  piece  of  timber,  being  one  foot  6  inches,  or 
18  inches  broad,  9  inche*  thick,  and  9  ^Q&i  or  108  inches 
long ;  how  many  solid  feet  doth  it  contain  } 

1  ft.     6in=l,5     foot. 

9  inches     =  ,75  foot. 

Prod.  1,125X9=10,125  solid  feet,  the  Ans. 
in.  in.    in-     solid  in. 
0r,  18x9xl08=17496-v-1728=10,125  feet. 
But,  in  measuring  timber,  you  may  multiply  the  breadth 
in  inches,  and  the  depth  in   inches*  and  that  product  by 
the   length   in  feet,  and   divide  the  last  product  by  144, 
which  will  give  the  solid  content  in  i^^i^  &c. 
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2.  A  piece  of  timber  being  16  inches  broad,  11  inches 
thick,  and  20  feet  long,  to  find  the  content  ? 

Breadth  16  inches. 
Depth      11 

Prod.     176x20^=3620  then,    3520—144=  24,4  fefJly 

the  Answer. 

3.  A  piece  of  timber  15  inches  broad,  8  inclies  thick, 
and  25  feet  long ;  how  many  solid  feet  doth  it  contain  ? 

Am.  20,8 -f/ee/. 

Art.  8.  When  the  breadth  and  thickness  of  a  piece  of 
timber  are  given  in  inches,  to  find  how  much  in  length 
will  make  a  solid  foot. 

RULE. 

Divide  1728  by  the  product  of  the  breadth  and  depth, 
and  the  quotient  will  be  the  length  making  a  solid  foot. 

EXAMPLES. 

1.  If  a  piece  of  timber  be  1 1  inches  broad  and  8  inches 
deep,  how  many  inches  in  length  will  make  a  solid  foot  ? 

nXB=88)1728(19,6  imJm,  ^ns. 

2.  If  a  piece  of  tiniber  be  18  inches  broad  and  14  in- 
ches deep,  how  many  inches  in  length  will  make  a  solid 

18X14=252  divisor,  then  252)1728(6,8  tncUs,  Ans,  . 
Art.  9.     To  measure  a  Cylinder.  . 

Definition.— P^  Cylinder  is  a  round  body  whose  base^; 
are  circles,  like  a  round  column  or  stick  of  timber,  of^ 
equal  bigness  from  end  to  end. 

RULE.. 

Multiply  the  square  of  the  diameter  of  the  end  by 
7854  which  gives  the  area  of  the  base;  then  muhiply 
the  area  of  the  base  by  the  length,  and  the  product  will 
be  the  solid  content. 

EXAMPLE. 

What  is  the  solid  conteiit  of  a  round  slick  of  timber 
of  equal  bicrness  from  end  to  end,  whose  diameter  is  1% 
inches,  andlength  20  feet  ?^ 


APPENDIX  225 


18in.=l,5ft. 
Xl,5 


Square  2,-25X,7854=l,767l5  area  of  the  base. 
X  20  in  length, 

jins.  35,34300  solid  content. 
Or,  18  inches. 
18  inches. 

324X,7854=254.4696  inches,  area  of  the  base. 
20  lenscth  in  feet. 


^    144)50y^9,39^^0{S5.343  solid  feet.  Arts, 
Art.  10.  To  find  how  nmny   solid  feet  a  round  stick  of 
timber,  equally    thick   from  end  to  end,  will  contain 
when  hewn  square. 

RULE. 
Multipily    twice    the.  square  of    its  semi-diameter  in 
inches  by  the  lenu^th  in  feet.,  then  divide  the  product  by 
144,  and  the  quotient  will  be  the  answer. 

EXAMPLE. 

If  the  diameter  of  a  round  stick  of  timber  be  22  inches 
and  its  length  20  feet,  how  many  solid  feet  will  it  con- 
tain when  hewn  square  ? 

11X11X2X20—144=33,6+    feet,   the  solidity  when 
hewn  square. 
Art.  11    To  find  how  many  feet  of  square  edged  boards 

of  a  g:iven  thickness,  can  be  sawn  from  a  log  of  a  given 

diameter. 

RULE. 

Find  the  solid  content  of  the  log,  when  made  square, 
by  the  last  article — Then-  say.  As  the  thickness  of  the 
board  including  the  saw  calf  :  is  to  the  solid  feet  :  :  so  is 
12  (inches)  to  the  number  of  feet  of  boards. 

EXAMPLE. 

How  many  feet  of  square  edged  boards,  li  inch  thick, 
including  the  saw  calf,  can  be  sawn  from  a  log  20  feet 
long  and  24  inches  diameter? 

12X12  X-^  X20-T-144=40/ee/,  solid  content. 
As  li  :  40  :  :  12  :  3S4 feet,  the  Ans, 
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Art.  12.  The  length,   breadth  and  depth  of  any  square 

box  being  given,  to  find  how  many  bushels  it  will  contain. 

RULE. 

Multiply  tlie  lensith  by  the  breadth,   and  that  product 

by  the  depth,   divide  the  last  product  by  2150,425  the 

solid  inches  in  a  statute  bushel,  and  the  quotient  will  be 

the  answer. 

EXAMPLE. 

There  is  a  square  box,  the  length  of  its  bottom  is  50 
inches,  breadth  of  ditto  40  inches,  and  its  depth  is  60 
inches;  how  many  bushels  of  corn  wiil  it  hold  ? 

50X40x60-r-2150,425c=55,84+  or  55  hmhds,  three 
pecks,  jins. 

Art.  13.  The  dimensions  of  the  walls  of  a  brick  build- 
ing being  given,  to  find  how  many  bricks  are  neces- 
sary to  build  it. 

RULE. 
From  the  whole  circumference  of  the  wall  measured 
round  on  the  outside,  subtract  four  times  its  thickness, 
th^n  multiply  the  remainder  by  the  height,  and  that  pro- 
duct by  the  thickness  of  the  wall,  gives  the  solid  content 
of  the  whole  wall;  which  muhiplied  by  the  number  of 
bricks  contained  in  a  solid  foot,  gives  the  answer. 

EXAMPLE. 

How  many  bricks  8  inches  long,  4  inches  wide,  and 
2J  inches  thick,  will  it  lake  to  build  a  house  44  feet  long, 
40  feet  wide,  and  20  feet  high,  and  the  walls  to  be  one 
foot  thick  ? 

8X4X2,5=80  solid  inches  in  a  brick,  then  1728-^80 
=21,6  bricks  in  a  solid  foot. 

44+40+444-40=168  feet,  whole  length  of  wall. 
— 4  fbur  times  the  thickness. 

l64  remains. 
Multiply  by     20  height. 

3280  solid  feet  in  the  whole  wall. 
Multiply  by     21,6  bricks  in  a  solid  foot. 

Product,    70848  bricks.  Am. 
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Art.  14.     To  find  the  tonnage  of  a  ship. 
RULE. 
Multiply  the  lenorth  of  the  keel  by  the  breadth  of  the 
beam,  and  that  product  by  the  depth  of  the  hold,  and  di- 
vide the  last  product  by  95,  and  that  quotient  by  the  ton- 
nage. 

EXAMPLE. 

Suppose  a  ship  72  feet  by  the  keel,  and  24  feet  by  the 
beam,  and  12  feet  deep;  what  is  the  tonnage  ? 

72x24xl2-j-95=2l8,2+tons.     Ans. 
RULE  IL 
Multiply  the  length  of  the  keel  by  the  breadth  of  the 
beam,  and  that  prwJuct  by  half  the  breadth  of  the  beam, 
and  divide  by  95. 

EXAMPLE. 

A  ship  84  feet  by  the  keel,  28  feet  by  the  beam  5  what 
is  the  tonnage  ? 

84X28 X14-*-95=i:350,29  tons.  .//tis. 

Art.    15.      From  the  proof  of  any  cable,  to  find  the 
strength  of  another. 

RULE. 

The  strength  of  cables,  and  consequently  the  weights 
t)f  their  anchors,  are  as  the  cube  of  their  peripheries. 
Therefore ;  As  the  cube  of  the  periphery  of  any  cable, 

Is  to  the  weight  of  its  anchor ; 

So  is  the  cube  of  the  periphery  of  any  other  cab4e, 

To  the  weight  of  its  anchor. 

EXAMPLES. 

1.  If  a  cable  6  inches  about,  require  an  anchor  of  2^ 
<;wt.ofwhat  weight  must  an  anchor  be  for  a  12  inch  cable? 

As  6x^><-^  :  2^,cwt,  :  :  12x12x12  :  IScivt.  Ans. 

2.  If  a  12  hich cable  require  an  anchor  of  IScwt  what 
must  the  circumference  of  a  cable  be,  for  an  anchor  of 
2A  cwt.  ? 

civt.  cwt.  ^  in. 

As  18  ;  12x12x12  :  :  2,25  :  2l6^2l6=6  Ans. 

Art.  16.  Having  the  dimensions  of  two  similar  built 
ships  of  a  different  capacity,  with  the  burtiien  of  oae 
of  them,  to  find  the  burthen  of  the  other. 
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RULE. 

The  burthens  of  similar  buih  .ships  are  to  each  other^ 
as  the  cubes  of  their  like  dimensions. 

EXAMPLE. 

If  a  ship  ofSOO  tons  burthen  be  75  feet  long  in  the  keel, 
I  demand  the  burthen  of  another  ship,  -wliose  keel  is  100 
feet  Ions:  ?  TcwUqrs.lh, 

As 75 X 75     75  :. 300::  100X300X100:711    2    0  24+ 


DUODECIMALS, 

^  OR 

CROSS  MULTIPLICATION, 

Is  a  rule  nfiade  use  of  by  workmen  and  artificers  in  cast* 
ing  up  the  contents  of  their  work. 

RULE. 

1.  Under  the  multiplicand  write  the  corresponding  de« 
nominations  of  the  multiplier. 

2.  Multiply  each  term  into  the  multiplicand,  beginning 
at  the  lowest,  by  the  highest  denomination  in  the  multi- 
plier, and  write  the  result  of  each  under  its  respective 
term  :  observing  to  carry  an  unit  for  every  12,  from  each 
lower  denomination  to  its  next  superior. 

3.  In  the  same  manner  multiply  all  the  multiplicand 
by  the  inches,  or  second  denomination,  in  the  multiplier, 
and  set  the  result  of  each  term  one  place  removed  to  the 
right  hand  of  those  in  the  multiplicand. 

4.  Do  the  same  with  the  seconds  in  the  multiplier,  set- 
ting:: the  result  of  each  term  two  places  to  the  right  hand 
of  those  in  the  multiplicand,  &c. 

EXAMPLES. 

F.    L  F.    I.  F.   L         F.   L 

Multiply       7    3  7    5  4    6  9    7 

By  47  39  58  97 

29     0  "      27    9     9     25     6  91  10  1 

4     2    9      —       


Product,      S3     2    9 
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^   F.   L            F.   /. 

Multiply     4    7              3    8 
Bj               5  10              7    Q 

^  Product,     26    8  10        27    6 

9 

6 

F.   I. 

9    7 

32    6    6 

F.   I.             F.   L 

Multiply      3  11               6    5 
By                9    5                7    6 

,    [Product,     36  10    7        48     1 

F.    I. 

7  10 

8  11 

69  10    2 

FEET,  INCHES   ANB    SECONDS. 

F.   I.    " 

Multiply    9    8    6 
By              7    9    3 

229 


. —  [tiplier. 

67  11    6  "'  =prod.  by  the  feet  in  the  mul- 

7    3    4  6  ""=ditto  by  the  inches. 

2    5  1  6=ditto  by  the  seconds. 


75    5    3  7    6  Ans. 

F.    I.    "  F.    I.    " 

Multiply    7    19  5    6    7 

By  7    8    9  8    9  10 

m    titr  ___^-_«__    "'    t'" 

Product,   55    2    9  3    9        48  11    2    8    10 


How  many  square  feet  in  a  board  16  feet  9  inches 
long,  and  2  feet  3  inches  wide  i 


By  Duodecimals. 

F.    L 

16    9 

2    3 

33     6    " 

4    2    3 

By  Decimals. 
F.    L 

n16    9=16,75  feet. 
2    3=  2,25 

8375 
3350 
3350 
F.    I.    " 

Ms.   37    8    3 

Ans^  37,6875=37  -^  -^ 
20 


23®  ^   APPENDIX.  1 

TO  MEASURE  LOADS  OF  WOOD. " 
RULE. 

Multiply  the  length  by  the  breadth,  and  the  product  by 
the  d^th  or  iieight,  which  will  give  the  content  in  iolid 
feet;  of  wliich  64  make  half  a  eord,  and  128  a  cord. 

EXAMPLE. 

How  many  solid  feet  are  contained  in  a  load  of  wood, 
7  feet  6  inches  long,  4  feet  2  inches  wide,  and  2  feet  3 
inches  high  f 

7  ft,  6  in.^7^0  and  4  ft.  2  iw.=4,l67  and  2  ft.  3  in^ 
2,25 ;  then,  7,5x45167=31,2525x2,25=70,318125  solid 
feet,  jins. 

But  loads  of  wood  are  commonly  estimated  by  the  foot, 
allowing  the  load  to  be  8  feet  long,  4  feet  wide,  and  then 
SL  feet  high  will  make  half  a  cord,  which  is  called  4  feet  of 
wood ;  but  if  the  breadth  of  the  load  be  less  than  4  feet, 
its  height  must  be  increased  so  as  to  make  half  a  cord, 
■which  is  still  called  4  feet  of  wood. 

By  measuring  the  breadth  and  heighth  of  the" load,  the 
•ontent  may  be  found  by  the  following 
RULE. 

Multiply  the  breadth  by  the  height,  and  half  the  pro- 
duct will  be  the  content  in  feet  and  inches. 

EXAMPLE. 

Required  the  content  of  a  load  of  wood  which  is  5  feet 
9  inches  wide  and  2  feet  6  inches  high. 
By  Duodeoimals,    By  Decimals, 

F.in.  F, 

S     9  S,75 

2    6  2,5  ^  . 


7    6 
1  10 

6 

1875 
\  750 

9    4 

6 

9,375 

F  in  ^ 

4     8 

3 

4,6875=4    8i,  or  half  a  cord  and 
8i  inches  over. 

Tke  foregoing  method  is  concise  and  easy  to  those  who  are  well 
acquainted  with  Duodecimals,  but  the  following  Table  will  give  the 
©ontent  of  any  load  of  wood,  by  inspection  only,  sufficiently  exact 
for  common  practice ;  wl^ch  will  be  found  vei^  convenient. 
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Ji  TJiBLE  of  Breadth, 

i?p/, 

?^^ 

aiid  Coyiteni 

1 

Breadth. 

Height  infcet] 

Inches. 

ft,  in. 

1 

2    3 

4 

1 

— 

2 

3 

4  1  5  1  6  |7  18|9  jlOln 

2     6 

U 

s"" 

^'j 

50 

T 

¥ 

T 

5 

6 

7 

9 

10 

11 

12 

14 

T 

!•? 

[j  J 

47 

62 

] 

3 

4 

5 

6 

8 

9 

10 

12 

15 

14 

8 

IC 

■o'2 

48 

64 

1 

3 

4 

5 

< 

8 

9 

11 

12 

13 

15 

9 

i; 

.- 

o.-) 

49 

6c 

1 

3 

4 

6 

" 

8 

9 

n 

12 

14 

15 

10 

\7 

34 

51 

68 

2 

3 

4 

6 

7 

9 

10 

il 

13  14 

16 

IV  1 
3     0 

18 

35 

72 

2 

1 

4 

6 

7 

9 

10 

12 

13|15 

16 

Vi^) 

"2" 

3 

5 

f-' 

8 

9 

H 

T2 

T4"l5 

^^ 

1 

19  57 

j6 

74 

2 

3 

5 

•.  6 

8 

9 

11 

12 

14 

16  171 

2 

VTS 

57 

76 

2 

3 

5 

6 

8 

10 

11 

13 

14 

16 

ir 

3 

,'j:/j 

59 

78 

2 

3 

5 

7 

8 

10 

11 

13 

15 

i6!l8j 

4 

r2C)  40 

60 

8^0 

2 

3 

5 

1 

8 

!0 

12 

15 

15 

I7il8l 

5 

21 
i21 

^1 

42 

62 
63 

84 

9 

3 

5 

7 

8  ilO 

12 

14!  16 

17 

19 

b 

~Q 

4 

.5 

7 

9  ,  il 

12 

H|16 

IJ- 

19 

7 

22 

43 

64 

86 

2 

4 

5 

7 

9 

11 

13 

14 

16 

IS 

20 

8 

22 

44 

66 

88 

2 

4 

6 

7 

9 

11 

15 

15 

17 

IS 

20 

9 

23 

45 

68 

90 

2 

4 

6 

^7 

9 

11 

13 

15 

17 

19 

21 

10 

!23 

46 

69 

92 

2 

4 

6- 

7 

9 

12 

13 

15 

17 

19 

21 

11 

23 

47 

70 

94 

2 

4 

6 

8 

10 

12 

14 

16 

18  2') 

22 

4     0 

24148 

72J96 

2 

416 

8 

10 

12 

H 

16 

18  20 

22 

TO    USE    THE     FOREGOING   TABLE. 

First  measure  the  breadth  and  height  of  your  load  to  the 
nearest  average  inch  ;  then  find  the  breadth  in  the  left  hand 
column  of  the  table  ;  then  move  to  the  right  on  the  sarae  line 
till3  ou  come  under  the  height  in  feet,  and  you  will  have  the 
content  in  inch(?3,  answering  the  feet,  to  which  add  the  con* 
tent  of  the  inches  on  the  right  and  divide  the  sum  by  13^  and 
you  will  have  the  true  content  of  the  load  in  feet  and  inches. 

?soTE.— The  contents  answering  the  inches  being  always 
small,  may  be  added  by  inspection. 

EXAMPLES. 

1.  Admit  a  load  of  wood  is  S  feet  4  inches  wide,  and  2  feet 
lO.inches  high  ;  required  the  content- 
Thus,  against  3  ft.  4  inches,  and  under  2  feet,  stands  40  inch- 
es ;  and  under  10  inches  at  top,  stands  17  inches:  then  40-f- 
17=57  true  content  in  inches,  which  divide  by  12  gives  4  feet 
9  inches,  the  answer. 

2.  The  breadth  being  3  fcet,  and  height  2  feet  8  inches? 
recfjired  the  content. — 

Thus,  with  breadth  3   feet  0  inches,  and  under  2  feet 


.232 


APPENDIX. 


atop,  stands  36  inches;  and  under  8  ip'^lies,  stands  12 
inenes :  now  36  and  12,  make  48,  the  answer  in  inches ; 
and  48-7-12=4  feet,  or  just  half  a  cord. 

3:.  Admit  the  breadth  to  be  3  feet  1 1  inches,  and  height 
5 feet  9  inches;  required  the  content. 

Under  3  feet  at  top,  standsvZO  ;  and  under  9  inches,  is 
18  :  70  and  18,  make  88^12=7  feet  4  inches,  or  7  ft.  1 
•qr.  2  inches,  the  answer. 


TABLE  T. 

Shewing  the  amount  of  £\,  or  ^l,at  5  and  6  per  cent,  per 
"'"-'■—    Compound  Interest,  for  20  years. 


annum 


Frs. 

5  ])er  cent.\6  per  ce.?it. 

Yrs. 

5  per  cent. 

6  per  tent. 

X 

1,05000 

1 ,06000 

11 

1,71034 

1,89829 

2 

1,10250 

1,12360 

12 

1,79585 

2,01219 

3 

1,15762 

1.19101 

13 

1^88565 

2,13292 

4 

1,21550 

1,26247 

14 

1,97993 

2,26090 

5 

l,2f^28 

1,33822 

15 

2,07893 

2,39655 

6 

1,34009 

1,41851 

16 

2,18287 

2,54727 

7 

1,40710 

1,50363 

17 

2,29201 

2,69277 

8 

1,47745 

1,59384 

18 

2,40661 

2,85433 

9 

1,55132 

1,68947 

19 

2,52695 

3,02559 

10 

]  .62889 

1,79084 

20 

2,65329 

3,20713 

VII.     Tke  weights  of  the  coins 
pivt. 
Eaa-^es,  11 

Half-Eao;l€S,  5 

Quarter-Eagles,  2 

Dollars,  17 

Half-Dollars,  8 

Quarter-Dollars,  4 

Di.i.es,  1 

Half-Dimes, 

Cents,  8 

Half-Cents,  4 

The  standard  for  gold  coin  is  11  parts 
loy — the  alloy  to  consist  of  silver  and 
silver  coin  is  1486  parts  fine  to  179  part« 
>y  eopper. 


of  the  United  States, 


15 

19U 

8 
16 

8 


Standard 
Gold. 


vStandard 
^  Silver. 


173 

20* 

16   - 

8 


pure  gold,  and  one  part  al- 
copper.  The  standard  for 
aUoy — the#llay  to  be  whol- 


i  Copper. 
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ANNUITIES. 


TABLE  II. 

Showing  the  amount  of 
r  1  annuitif,  forborne 
for  31  years  or  under, 
at  5  and  6  per  cent, 
compound  interest. 


Frs. 


6 

7 

8 

9 

10 


11 

12 

13 

14 

15_ 

16" 

17 

18 

19 

20_ 

21 

22 

23 

24 

25 


26 
27 
28 
29 
30 
31 


1,000000 
2,050000 
3,152500 
4,310125 
5,525631 


6,801913 

8,142009 

9,549109 

11,026564 

12,577892 


14,206787 
15,917126 
17,712982 
19,598632 
21,578564 


23,657492 
25,840366 
28,132385 
30,539004 
33,065954 


35,719252 
38,505214 
41,430475 
44,501999 
47,727099 


51,113454 
54,669126 
58,402583 

62,322712 
66,438847 
70,760790 


1,000000 
2,060000 
3,183600 
4,374616 
5,637193 


6,975319 

8,393838 

9,897468 

11,491316 

13,180770 


14,971643 
16,869942 
18,882130 
21,015066 
23,275969 


28,212380 
30,905653 
33,759992 
36,785592 


39,992727 
43,392291 
46,995828 
50,815578 
54,8645 12J 


59,156382 
66,705765 
68,528112 
73,639798 
79,058186 
84,801677 


TABLE  III. 

Showing  the  present 
worth  of^  1  annuity, 
to  continue  for 
years,  at  5  and  6  per 
cent,  compound  int. 


0,952381 
1,859410 
2.723248 
3,545950 
4,329477 


5,075692 
5,786278 
6,463213 
7,107822 
7,721735 


8,306414 

8,863252 
9,393573 
9,898641 
0,379658 


10,857769 
11,274066 
11,689587 
12,085321 
12,462210 


12,821153 
13,163003 
13,488574 
13,798642 
14,093944 


14,375185 
14,643034 
14,898127 
15,141073 
15,372451 
115,592810 

■  II  I  Ml  I  ■  ij  ■  I  ^'ii 


0,943396 
1,833393 
2,673012 
3,465106 
4,212364 


4,917324 
5,582381 
6,209794 
6,801692 

7,360087 


7,886875 
8,383844 
8,852683 
9,2^984 
9,712249 


10,105895 
10,477260 
10,827603 
11,158116 
11,469921 


11,764077 
12,041582 
12,303580 
12,550357 


13,003166 
13,210534 
13,406164 
13,590721' 
13,764831! 
13,929086 


^^ 
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TABLES. 


JL  HE  three  following  Tables  are  calculated  agreeable 
to  an  Act  of  Congress  passed  in  November,  1792,  making 
foreign  Gold  and  Silver  Coins  a  legal  tender  for  tiie  pay- 
ment of  all  debts  and  demands,  at  the  several  and  respec- 
tive rates  following,  viz.  The  Gold  Coins  of  Great-Bri- 
tain and  Portugal,  of  their  present  standard,  at  the  rate  of 
100  cents  for  every  27  grains  of  the  actual  weight  there- 
of.— Those  of  France  and  Spain  27|  grains  of  the  actual 
weight  thereof. — Spanish  milled  Dollars  weighing  17 
j)wt.  7  gr.  equal  to  100  cents,  and  in  proportion  for  the 
parts  of  a  dollar. — Crowns  of  France,  weighing  18  pvvt. 
17  gr.  equal  to  110  cents,  and  in  proportion  for  the  parts 
of  a  Crown. — They  have  enacted,  that  every  cent  shall 
contain  208  grains  of  copper,  and  every  half-cent  104 
grains. 

TABLE  IV. 


fFeights  of  several  pieces  of  English^  Portuguese^  and 
French  Gold  Coins, 


Johannes, 

Single,  ditto, 

English  Guinea,  .... 

Half,        ditto, 

French  Guinea,   .... 

Half,       ditto, 

4  Pistoles, 

2  Pistoles, 

1  Fistole, 

Moidore, 

Fwt. 

Gr. 

Dols.  Cts.  M. 

18 
9 
5 

2 
5 
2 
16 
8    V 
4 
6 

6 
15 

6 
15 
12 

6 

S 
22 

16        0      0 
"8 

4      66| 

2      33^ 

4      59      8 

2  29      9 
14      45      2 

7      22      6 

3  61      5 
6      14      8 
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OCJ^fW        0»-it-W        ir3i-it~«CW>OOOG<        oz  <o  i^ 


(3^cO'<?iocot*c.-ciO>-ir^«'*»o?st~«os  i»i-iet« 


«50         OG<lC5iCe<C©L:5»-»C0Tt>-(O'!^OC~O 


^1 


>J0 


-2 

j>'Oi?jT?oeir^           t-cooTf't'^si—                     imo 

•^ 

3--  !>  o  -o  T*  rt  ?•<  r-i       o  r-  CO  ^:  T?  «  e^  -*       Oi       »-  in  eo 

03  c-  «2  O  '^  !?--  G^(  ^          CC  t~  f£)   -r;  ^  «  G-<  »-t          CO          £-  tfj  « 

\ 

Oi-^s-^coTjiiccnc-cocooso^&Tiw^^-^^^      Ell'^S^ 

'-H6^tO-r'XC5COJ>COOO— iS^M-'JiCCOt-COCi    f«>-<e^c^ 

^ 

- 

■^ 

tr- ^  T-<  m  tei  <s^  Oi  fo  <n      f  ^  ^  co  \ri  <tK       tcrj-^e^ujc^ 

c 

i 

^ 

■ 
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[  VIII.  TABLE  of  Cents,  answering  to  the  Ctm^enciss 
of  the  United  States,  with  Sterling,  Sfc. 
Note. — The  figures  on  the  right  hand  of  the  space, 
show  the  parts  of  a  cent,  or  mills,  &c. 


6s.  to 

Ss.  to 

7s.6d. 

4s.8c?. 

5s.  toAs.M. 

4s.  lOid. 

the 

the 

to  the 

to  the 

the 

to  the 

to  the 

P. 

Boll, 
cents. 

Doll 

Doll 

Boll. 

Boll. 

Boll. 

Bollar. 

cents. 

cents. 

cents. 

cents. 

cents. 

cents. 

1 

1  3 

1  0 

1  1 

1  7 

1  6 

1  8 

1 

7 

2 

2  7 

2  0 

2  2 

3  5 

3  3 

5  7 

3 

4 

S 

4  1 

3  1 

3  S 

5  3 

5 

5  5 

5 

1 

4 

5  5 

4  1 

4  4 

7   1 

6  5 

7  4 

6 

8 

5 

6  9 

5  2 

5  5 

8  9 

8  6 

9  2 

8 

5 

6 

8  3 

6  2 

6  6 

10  7 

10 

11  1 

10 

2 

7 

9  7 

7  2 

7  7 

12  5 

11  6 

12  9 

11 

9 

8 

11  1 

83 

8  8 

14  2 

13  3 

14  8 

13 

6 

9 

12  5 

9  3 

10 

16 

1^ 

16  6 

15 

o 

10 

13  8 

10  4 

11  1 

17  8 

16  6 

18  5 

17 

11 

S. 
1 

15  2 

11  4 

12  S 

19  6 

IS  3 

20  3 

18 

16  6 

12  5 

13  5 

21  4 

20 

22  2 

20 

1 

2 

S3  S 

25 

26  e 

42  8 

40 

44  4 

41 

1 

S 

50 

37  5 

40 

c4  2 

60 

66  6 

61 

5 

4 

66  6 

50 

53  3 

85  7 

80 

88  8 

82 

5 

83  3 

62  5 

66'f: 

107  1 

100 

111  1 

102 

5 

6 

100 

75 

80 

128  5 

120 

133  3 

125 

/ 

116  6 

87  5 

93  3 

150 

140 

155  5 

143 

5 

8 

133  3 

100 

106  6 

171  4 

160 

177  7 

164 

1 

9 

150 

112  5 

120 

192  8 

180 

200 

184 

6 

10 

166  6 

125 

133  3 

214  2 

200 

222  2 

205 

1 

11 

183  3 

137  5 

146  6 

235  7 

220 

244  4 

225 

6 

n 

200 

150 

160 

257  1 

240 

266  6 

246 

1 

IS 

216  6 

162  5 

173  3 

278  5 

260 

288  8 

266 

6   . 

14 

233  3 

175 

186  6 

300 

280 

311  1 

287 

1 

15 

250 

187  5 

200 

321  4 

300 

333  3 

307 

6 

16 

266  6 

200 

213  3 

342  8 

320 

S55  5 

328 

o 

17 

283  3 

212  5 

226  6 

364  2 

340 

-S77  7 

348 

r 

18 

300 

225 

240 

383  6 

360 

400 

369 

2 

19 

316  6 

237  5 

253  3 

407  1 

380 

422  2 

389 

7 

j  20 

333  3 

250 

266  6 

428  5 

400 

444  4 

410 

2 
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Showing  the  value  of  Federal  Money  in  other  Currencies 


J\''ew-Eng' 

»yV.  Jersey, 

land,   Vir- 

JM2U?-For^^ 

Pennsylva- 

South-C-ar- 

Federal 

ginia,  and 

andJ\'*orth- 

nia,  Dela- 

olina, and 

♦  Money. 

Kentucky 

Carolina 

ware,  and 

Georgia 

currency. 

currency. 

Maryland 
cnrvencii. 

currency. 

Cents. 

s.     d. 

s.     d. 

s.     'd. 

s.      d. 

1 

0    05 

0      1 

0       1 

0       0^ 

o 

0      H 

0      2 

0       1| 

0       1 

3 

0      2i 

0      3 

0       2| 

0       1^ 

'4 

0      5 

0      3| 

0       3i 

0       2i 

5 

0      Si 

0      4^ 

0       4A 

0       '2^ 

6 

0      4* 

0      5i 

0       5k 

0       Si 

7 

0      5 

0      6| 

0       6i 

0       4 

8 

0      5i 

0      7i 

0       7i 

0       4i 

9 

0      6i 

0      84 

0       8 

0       5 

10 

0      7i 

0      9i 

0       9 

0       5J 

11 

0      8 

0    IC^ 

0     10 

0       6i 

12 

0      8^ 

01.4 

0     lOf 

0      61 

13 

0      9i 

1        t>5 

0     11:^ 

0       7i 

14 

0    10 

1      li 

1      c.^ 

0       7i 

15 

0    10| 

I      24 

•    ^        1^ 

0       81- 

16 

0    II3 

1      Si 

1             -*2 

0       9 

17 

1      Oi 

1      4i 

1       3i 

0       9^ 

18 

1    1 

1      5i 

1       M 

0     Hi 

19 

1     H 

1      6i 

1       5i 

0     10-:i- 

20 

I      2h 

1      7i 

1       6 

0     IH 

♦50 

1      9i 

2     4| 

2       3 

1        4^ 

40 

2      4| 

3      2^- 

3       0 

1           10:^ 

50 

3      0 

4      0 

3       9 

2       4 

60 

3      7i 

4     9i 

4       6 

2       9^ 

70 

4      2i 

5      7i 

5       3 

3       Si 

80 

4      Pi 

6     41 

6       0 

3        8^^ 

90 

5      4| 

7     2^ 

6       9 

4       2; 

100 

^      0 

8      0 

7       6 

4       8 
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A  FEW  USEFUL  FORMS   IN  TRANSACTING   BUSINESS. 

AN  OBLIGATORY  BOND. 

KNOW  all  men  bj  these  presents,  that  I,  C.  D.  of 
in  the  county  of  am  held  and  firmly  bound  to 

H.  W.  of  in  the  penal  -sum  of  to  be  paid 

H.  \Y.  his  certain  atiornej,  executors  and  administrators  j 
to  which  payment,  well  and  truly  to  be  made  and  done, 
I  bind  myself,  my  heirs,  executors  and  administrators, 
firmly  by  these  pi  e;vents.  Signed  with  my  hand,  and 
sealed  with  mv  seal.    Dated  at  this  day 

of  A.  D. 

The  condition  of  tliis  ohlifr;ntion  is  such,  That  if  the 
above  bounden  C.  D.  &c.  [//«re  iyisert  the  condition,'] 
Then  this  obligation  to  be  void  and  of  none  eiiect  5  other- 
wise to  remain  in  full  force  and  virtue. 
Signed,  sealed  and  delivered  > 
in  the  presence  of  y 

A  BILL  oFsALE.  t 

KNOVv"  all  men  by  these  presents,  that  I,  B.  A.  of 
for  and  in  consideration  of  to  me  in  hand  paid  bj 

D.  G.   of  the  receipt  v/hereof  1  do  hereby  ac- 

knowledge, have  bargained,  sold  and  delivered,  and,  by 
these  presents,  do  bargain,  selPand  deliver  unto  the  said 
D.  C.  [jHere  i-peHfy  the  property  sold.']  To  have  and  to 
HOLD  the  aforesaid  bargained  premises,  unto  the  said  D. 
C.  his  executors,  admiaistrators  and  assigns,  forever. 
And  I,  the  -aid  B.  A.  for  myself,  my  executors  and  ad- 
reinistrators,  sliall  and  will  warrant  and  defend  the  same 
against  all  persons,  unto  the  said  D.  C.  his  executors,  ad- 
ministrators and  assigns,  by  these  presents.  In  witness 
"whereof,  1  have  hereunto  set  my  hand  and  seal,  this 
day  of  t8i4. 

In  presence  of 

A  SHOllT  WILL. 

I,  B.  A.  of,  &c.  d.^make  ard  ordain  this  my  last  will, 
and  testament,  in  manner  and  form,  following,  viz.  I  gire 
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and  beqiieath  to  my  dear  brother,  R.  A.  the  sum  of  ten 
poaads,  to  buy  him  mourning.  I  give  and  bequeath  to 
my  son,  J.  A.  the  sum  of  two  hundred  pounds.  1  give 
and  bequeath  to  my  daughter,  E.  E.  the  sum  of  one  hun- 
dred pounds ;  and  to  my  daughter  A.  V.  the  like  sum  of 
one  hundred  pounds.  All  the  rest  and  residue  of  mj 
estate,  goods  and  chattels,  I  give  and  beqaeath  to  my 
dear  beloved  wife,  E.  R.  whom  I  nominate,  constitute 
and  appoint  sole  executrix  of  this  my  last  will  and  tes- 
tament, hereby  revoking  all  oth«r  and  former  wills  by  me 
at  any  time  heretofore  Qiade.  In  vvituess  whereof,  I  have 
hereunto  set  my  hand  and  seal,  the  day  of 

in  the  year  of  our  Lord 
Signed,  sealed,  published  and  declared  by  the  said 
testator,  B.  A.  as  and  for  his  last  will  and  testament,  in 
the  presence  of  us  who  have  subscribed  our  names  as  wit- 
nesses thereto,  in  the  presence  of  the  said  testator. 

R.  A, 
S.  D. 
L.  T. 
Note.— The  testator  after  taking  off  his  seal,  must  in 

f presence  of  the  witnesses  pronounce  these  words,  '•  I  pub- 
ish  and  declare  this  to  be  my  last  will  and  testament." 
Where  real  estate  is  devised,  three  witnesses  are  abso 
lutely  necessary,  who  must  sign  it  in  the  presence  of  the 
testator. 

A  LEASE  OF^A  HOUSE. 

KNOW  all  men  by  these  presents,  that  I,  A.  B.  of 
in  for  and  in  consideration  of  tlie  sum  of 

received  to  my  full  satisfaction  of  P.  V.  of 
this  day  of  in  the  year  of  our  Lord,        have 

demised  and  to  farm  let,  and  do  by  these  presents,  de- 
mise and  to  farm  let,  unto  the  said  r.  V.  his  heirs,  execu- 
tors, administrators  and  asssigns,  one  certain  piece  of  land, 
lying  and  being  situated  in  said  bounded,  &e. 

fHere  describe  the  boundanes]  with  a  dwelling-house 
mereon  standing,  for  the  term  of  one  year  from  tliis  date. 
To  HAVE  and  to  hold  to  him  the  said  P.  V.  his  heirs, 
executors,  administrators  and  assigns  for  said  term,  for 


^40  'appendix. 

him  the  said  P.  V.  to  use  and  occupy,  as  to  him  shall 
seem  meet  and  proper.  And  the  said  A.  B.  doth  fur- 
ther COVENANT  with  the  said  P.  that  he  hath  goodrighi 
to  let  and  demise,  the  said  letten  and  demised  premises 
in  manner  aforesaid,  and  that  he  the  said  A.  during  the 
said  time  will  suffer  the  said  P.  quietly  to  have  and  to 
HOLD,  use,  occupy  and  enjoy  said  demised  premises,  and 
that  said  P.  shall  have,  hold,  use,  occupy,  possess  and  en- 
joy the  same,  free  and  clear  of  all  incumbrances,  claims, 
rights  and  titles  whatsoever.  In  witness  whereof,  I  the 
said  A.  B.  have  hereunto  set  my  hand  and  seal  this 

day  of 
Signed,  sealed  and  delivered }  .    ^ 

In  presence  of  3 

A  NOTE  payable"  AT  A  BANK. 

8500^  60  Hartford,  May^SO,  1815. 

FOR  value  received,  I  promise  to  pay  to  John  Mer- 
chant, or  order.  Five  Hundred  Dollars  and  Sixty  Cents, 
at  Hartford  Bank,  in  sixty  days  from  the  date. 

WILLIAM  DISCOUNT. 

AN  INLAND  bIlLOF  EXCHANGE. 

g83,  34  Boston,  June   1,  1815. 

TWENTY  days  after  date,  please  to  pay  to  S.  C 
or  order.  Eighty -Three  Dollars  and  Thirty-Four  Cents 
and  place  it  to  my  account,  as  per  advice  from  your 
humble  servant,  T.  P. 

Mr.  T.   W.  Mer chanty  7 
JYeW'Fork.  3 

A  PROMISSORY  NOTE. 

gl30  New-York,  March  8,  1814. 

FOR  value  received,  I  promise  to  pay  to  H.  W.  One 
Hundred  and  Thirty  Dollars,  in  four  months  from  this 
date-  vvith  interest  until  paid.  J*  S. 
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